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METOJUYECKUN AHAJIU3 PE3YJIbTATOB BbBIITIOJIHEHUSI 3AJIAHUM KUM
N PEKOMEHJIAIUUA JIAA PETUOHAJIBHOU CUCTEMbI OBPA3OBAHUA

Paszgea 1. Crarucruueckuii anHaJan3 BpinojiHenus 3agannii KUM

Amnanu3 BeinoaHeuss KUM npoBouTCs HAa OCHOBE BCETO MacCHUBa PE3yJIbTATOB YYACTHUKOB OCHOBHOT'O JHS OCHOBHOTO
nepuona EI'D no ¢pusuke B MpkyTckoil 00s1acTi BHE 3aBUCHUMOCTH OT BBIITOJTHEHHOTO YYaCTHHUKOM dK3aMmeHa BapruanTa KUM.

1.1. OcHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTUKHU BbinoIHeHust 3aganuii KUM B 2026 roay

OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH BBIMIOJTHEHUS 3aJIaHUM B 11€JI0M TipesicTaBiieHbl B Tab.2-13. Madopmarus o
pe3yJibTaTax OIICHWBAaHUS BBITIOJHEHUS 3aJIaHUI, B TOM YHUCJIE B pa3pe3e JaHHBIX O MOJYYEHUHM TOTO WJIM MHOTO Oajia 1o
KPUTEPUIO OIICHUBAHUS BBITIOTHEHU Kaxaoro 3ananust KM npencrasiena B Tao. 2-14.
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1.1.4.* Yexkopenue mamepuanvhou mouxu. **/
[TpuMeHsITh TIpU ONMUCAaHUKM (U3UUYSCKUX TPOIECCOB M SBJICHHUHA BEIIMYUHBI H
1. | P HHH port B |774| 168 69.2 | 931 | 961
3aKOHBI (Tpadmueckuii crmoco® mpencraBieHus WHpopManuu- Tpadux
3aBUCHMOCTH MPOCKIIMU CKOPOCTH HA OCh OX OT BPEMEHU***).
1.2.4 Bropoii 3akoH HproTona: misi marepuanbHoil Toukn B MCO (depe3
ckopenue). /
p. |ycropennc) ) B |650| 46 492 | 868 | 99,2
[TpumensITh TIpU ONMUCaHWH (U3NICCKUX TIPOIIECCOB W SIBJICHUW BEIMYWHBI U
3aKOHBI (TEKCTOBBIN CIIOCOO MpeAcTaBIeHus] HHGOPMAIUN).
1.4.7. TloTeHuanbHas SHEPrusl MaTepUAIILHON TOUKU B OJJTHOPOJIHOM I10J1€
TSKECTH.
3. 1.4.8. 3ak0H coOXpaHEHHUsT MEXaHUYECKOM SHEPruu / b 71,1 7,6 56,5 93,9 98,4
[IpumensTh Tipu onmucaHuy (U3NYECKUX TPOIECCOB U SIBICHUN BENUYHHBI U
3aKOHBI (TEKCTOBBIN CITOCOO MPEACTABICHHS HHGOPMAIIHH).
1.3.1. MoMeHT cuibl OTHOCUTENIBHO OCH BpaIllEHUSI.
1.3.3. Ycnous paBaoBecus TBEpaoro tena B MCO (uepe3 MmomeHT cuin). /
4. . b 83,6 24,4 76,9 97,6 99,6
[IpumensTh Tipu onmucaHuK (U3NYECKUX TPOIECCOB U SIBICHUN BEIWYHHBI U
3aKOHBI (TEKCTOBBIH CIIOCO0 NpeicTaBieHNsT HHOOPMAIIUH, PUCYHOK).

N
! Bhruncnsercs no popmyne p = — 100%, rme N — cymma mepBHYHBIX OaijioB, MOJTYYEHHBIX BCEMHM YYaCTHHKAMHU TPYIIIBI 3a BBIOJTHEHHE 3aJaHUS, N — KOJIWYECTBO

YYaCTHUKOB B TPyIIe, M — MaKCHMaIbHBI IEPBUYHBIN Ol 3a 3ajaHKe.
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1.1.4. YckopeHue MaTepuanbHOU TOUKHU.
1.1.5. PaBHOMEpHOE MIPSIMOIMHEITHOE JIBHIKEHHE.
1.2.3. IlpuHiun cynepno3uiuu cui (paBHOACHCTBYIOIAS CHIIA).
1.2.4. Bropoii 3akon HproToHa (4uepe3 yCKOpEHHE).
1.4.1 Umnynsc MaTepraibHOM TOUKH
5. Y P N m |699| 256 574 | 86,6 | 97,1
1.4.6. Kunernueckasi SHEprusi MaTEpUAIBHON TOYKH. /
AHanu3upoBarh (U3MYECKHUE MPOLECCHl (SIBICHHSI), HCHOIB3YyS OCHOBHBIC
MOJIOKEHNUS M 3aKOHBI, W3Y4YeHHbIE B Kypce ¢(usuku (rpaduyeckuil cnocod
npenacraBieHuss nHGopmManuu - TpaduK 3aBUCHMOCTH MPOEKIIUU CKOPOCTH Ha
0Ch OX OT BPEMEHH, OTPE/ICIICHIE 3HAYCHHS €IMHUYHOTO HHTEPBAJIA).
1.5.1. CBs3p amMmuuTynbl KosieOaHUil CMEIIeHHUS MaTepHallbHONM TOYKH C
aMIUIUTYJaMU KojieOaHui e€ CKOpOCTH.
1.5.2. Ilepmon wu wuacrota konebOanuit. Ilepuon cBOOOMHBIX KoOJI€OAHHIA
MIPY>KUHHOTO MasiTHUKA /
6. |\ b |666| 321 544 | 80,6 | 97,3
AHanu3upoBaTh (U3MYECKHUE TPOIECCHl (SIBICHMSI), HCIOIB3YyS OCHOBHBIC
MOJIOXKEHHUS M 3aKOHBI, M3y4YEeHHBIE B Kypce (hu3uku. [IpumMeHsTs npu onucanuu
(U3MYECKUX TPOIIECCOB U SIBJICHUN BEJIMYMHBI U 3aKOHBI (TEKCTOBBIA CHOCOO
IIpeiCTaBIeHNs] HHPOpMAaIHH).
2.1.8. Cpa3p TemmepaTypbl ra3a CcO CpPEIHEH KHHETHYECKOM HSHEeprueu
MOCTYNATEJIbHOTO TEIJIOBOTO JIBMXKEHUS €r0 MOJIEKYI.
7. 2.1.9. YpaBuenue p = nkT / b 67,4 15,3 493 92,3 98,4
[IpuMmeHsITh TIpU ONMUCAHUHM (U3UUYECKUX TPOIECCOB WM SBICHHUN BEIUYUHBI U
3aKOHBI (TEKCTOBBIN CITOCOO MPEACTABICHHS HHGOPMAIIHH).
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2.2.6. Beruucienre paboThl o rpaduky mnporecca Ha pV-auarpamme /
8. [TpuMeHsITh TIpU ONMUCAHUKM (U3HYECKUX IPOIECCOB M SBICHUN BEIWYMHBI M| b 59,6 21,4 40,7 81,8 96,9
3aKOHBI (rpaduvecKuii cnocod mpeacTaBIeHUs] HHGOPMAIIHH).
2.1.1. KonnuecTBo BelecTna.
2.1.6. KonnenTpauus MoJaeKy.
2.1.7. AbBcoroTHAs TeMIeparypa.
2.1.8. Cpa3p Temmeparypsl rasa coO CpeJHEd KHUHETUYECKOM SHeprueu
9. MOCTYNATEILHOTO TEIJIOBOTO JBMKCHHSI €0 MOJICKYII. I1 69,6 24,8 56,7 87,1 96,3
2.1.9. Ypasuenue p = nkT /
AHnanusupoBaTh (U3NYECKHE NPOLECCHhl (SBICHMS), HCHOJb3YsS OCHOBHBIE
MOJIOKEHNUS W 3aKOHBI, M3yYeHHbIE B Kypce (U3HKU (TEKCTOBBIM crocod
IIpeicTaBIeHNsI HHpOopMaluu)
2.1.1. KonuuecTBo BemecTna.
2.1.6. KonneHrpanus MOJIEKyJI.
2.1.10. YpaBuenue MenjeneeBa-Knaneiipona /
10. |AmnanusupoBaTh (QHU3UYECKHE TMPOILECCHl (ABIEHUS), HCIONb3ys OCHOBHBIE| b 48,9 21,8 37,3 57,6 89,7
TIOJIOKCHUS ¥ 3aKOHBI, H3y4eHHBIC B Kypce pu3uku. [IpuMeHSTh IpH ONTUCAHHUH
(U3MYECKUX MPOIIECCOB U SIBICHUN BEJIMYMHBI U 3aKOHBI (TEKCTOBBIA CHOCOO
IIpeicTaBIeHNs] HHPOpMAaIHH).
3.1.2. 3akon Kynona. /
11. |TIpuMeHATH TPU ONMHCAHWUW (PU3UYECKHX IPOIECCOB W SBICHUH BEIWYMHBI U | b 64,9 5,3 449 93,1 98,8
3aKOHBI (TEKCTOBBIN CITOCOO MpecTaBIeHUs] HHGOPMAIUN).
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12.

3.4.3. 3aKkoH 3eKTpoMarHuTHON MHAyKIu Dapanes. /
[TpuMeHsITh TIpU ONMUCAHUKM (U3HUYECKUX TPOIECCOB M SBICHHUHA BEIIMYUHBI H
3aKOHBI (TEKCTOBBIM CITOCOO MPEACTABICHHS HHGOPMAIIVH).

76,1 31,3 64,4

©
w
=

98,8

13.

3.6.2. 3akOHBI OTpaKeHUS CBETa. /
[TpuMeHsTh TIpU ONMMCAaHUHM (PU3HUYECKUX TPOILECCOB W SIBICHUN BEIHMYUHBI U
3aKOHBI (TEKCTOBBII CIIOCO0 NpeICcTaBlICHUs HHOOPMALIUK, PUCYHOK).

54,1 6,9 38,3 73,2

91,1

14.

1.5.2. Ilepuoa n yacrora kojaeOaHui (371€KTPOMAarHUTHBIX).

3.1.11. DOHeprus 3apsyKEHHOr0 KOHJAEHCATOPA.

3.5.2. 3aKOH COXpaHEeHHUsI PHEPTUH B HICATLHOM KOJIeOAaTEIbHOM KOHTYPE.

3.4.7. DHeprusi MArHUTHOTO TIOJISI KATYIIKU C TOKOM. /

AHnanusupoBaTh (U3NYECKHE NPOLECChl (SBICHMS), HCHONb3YsS OCHOBHBIE
MOJIOKEHHUSI M 3aKOHbI, M3y4YeHHble B Kypce ¢Gu3MKM (TabauuHBIA crnocod
IIpeiCTaBIeHNs] HHPOpMAaIVH).

49,3 17,6 33,7 63,6

94,0

15.

3.2.3. 3akon Oma 715 yyacTKa IIeTH.

3.2.4. 3aBUCHMOCTD COTIPOTUBIICHHUS OJTHOPOJHOTO TIPOBOJHHUKA OT €T0 JUTMHBI U
cedeHwus. /

AHnanu3upoBaTh (U3NYECKHE NPOLECChl (SIBICHHS), HCHONb3YsS OCHOBHBIE
MIOJIOKEHMSI M 3aKOHBI, U3YUEeHHBIE B Kypce Gu3uKku. [IpuMeHsTh npu onucaHuu
(u3MYECKUX MPOILIECCOB U SIBJICHUN BEIMYMHBI U 3aKOHBI (TEKCTOBBIA CHOCOO
peCcTaBIeHUs HHPOPMALIUN).

67,9 23,7 52,0 88,7

98,6

16.

4.3.1. 3apsn sapa. MaccoBoe uncio sapa. M3zoromsr. /
[TpuMeHsATh TpU ONMUCAHUM (PU3HMUECKUX TPOLECCOB U SBICHUN BEIMYUHBI U
3aKOHBI (TaOIMYHBIN cIOCO0 TpecTaBiIeHnst HHPOPMAIIHH).

70,8 11,5 58,3 89,8

98,4
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4.3.1. 3apsaq sapa. MaccoBoe uuncio sapa. M3oTomnsbl.
4.3.2. DnexTpoHHbI# B-pacman. /
AHanmu3upoBaTh (HU3MYECKUE TMPOIECCHl (SBICHHS), HCIOJIb3Yysl OCHOBHBIC
17. b 56,3 24,1 44,2 69,0 88,9
TIOJIOKCHUS ¥ 3aKOHBI, H3y4eHHBIC B Kypce pu3uku. [I[puMeHsITh IpH ONMcaHUN
(U3NYECKHUX TMPOIECCOB M SBJICHHWI BEJIWYMHBI U 3aKOHBI (TEKCTOBBIN CIIOCOO
MIPEJICTABJICHISI HHPOPMAIIHH).
1.1.6. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE TBUKECHHE.
2.2.3. KouBeknus.
3.1.1. 3aKOH coXpaHEeHHUs HIEKTPUUYECKOI0 3apsia.
3.5.5. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.
18. b B |522| 179 40,1 | 656 | 837
4.1.2. Dueprus ¢oroHa. /
[IpaBWIBHO TpaKTOBaTh (YM3MUSCKUN CMBICT U3YYCHHBIX (PU3NUYCCKUX BEITHUHWH,
3aKOHOB W  3aKOHOMEpHOCTEeH  (TEKCTOBBIH  CHOCOO  MpeAcTaBICHHS
nHhopmManun).
Wsmepurenbubie npubopsl (Manomemp (oononpedenvnulii npubop)). |
19. Onpenenarsb MMOKa3aHUs MU3MEPUTEIIbHBIX npudopOB, abcomotHyro| b 79,5 19,1 72,4 93,8 97,3
MOrpemHocThb (hoTorpadus).
3.5.1. ®opmyna Tomcona. /
20. |[ImaHWpoOBaTh HKCHEPUMEHT, OTOMpaTh oOOpymoBaHHMe (TabaWUHBIA crocod| b 83,9 38,9 77,1 96,0 [ 99,2
TIpeICTaBJICHIs] HHPOpMAIIHH).
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2.1.8. Cpa3p Temmeparypsl rasa coO CpeJHEd KUHETHYECKOH SHeprueu
MOCTYTATEIBHOTO TETIOBOTO IBHKCHUS €TI0 MOJICKYL.
2.1.10. VYpasuenue MennaeneeBa-Kmnanelipona wnu 2.1.12 M3ompomecchl B
21. |pa3spexenHom rase/ I1 38,4 0,5 11,9 67,0 91,4
Pemarp kauecTBEeHHBIC 3a7]a4, UCIIONb3YIOIINE THUIIOBBIE YUeOHbIE CUTYAIlUU C
SIBHO 3a/laHHbIMM (U3NYECKUMHU MOJEISAMHU (TEKCTOBBIH U rpaduueckuit
CrocoObl MpeJCTaBIeHUs HHPOPMAIIUHN).
1.2.4. Bropoii 3akon HproTona: mis marepuanpHoid Toukn B MCO (uepes
YCKOpEHHUE).
99 1.2.8. Cuna TPEHUS CKOMBIKEHHS. / § § n 224 0.0 26 348 88.7
Pemarp pacuérHble 3amauu C SBHO 3aJaHHOW (DU3MUECKON MOJENbI0 C
WCTIOJIb30BAaHMEM 3aKOHOB W (OPMYJT W3 OJHOTO pasiena Kypca (GU3NKA
(TEKCTOBBIH CITOCOO MpeaCTaBICHHUS] HHGOPMAIHH, PUCYHOK).
1.1.8. lJlenmpocmpemumenvroe ycKopenue mouxu
1.2.4. Bmopoii 3axon Hviomona: ona mamepuanvroi mouku ¢ HUCO (uepes
ycKopenue).
23. |3.3.4. Cuna Jlopenma / I1 25,8 0,0 2,6 44,2 89,9
Pemarp pacuérHble 3amauu C SIBHO 3aJaHHOW (DU3MYECKON MOJENbI0 C
WCTIOJh30BAaHUEM 3aKOHOB W (OPMYJT W3 OIHOTO paslena Kypca (OU3HKH
(TexCTOBBIH CITOCOO NMpECTABICHUS HHPOPMAIIUH).
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2.1.10. YpaBuenue MenneneeBa — Knaneiipona.
2.1.14. OTHOCHTEIbHAS BIAXXHOCTD. /
24. |Pematp pacuéTHbIC 3a/1a4¥l C UCIIOJIb30BAHHEM 3aKOHOB U (hopmyn u3 oaHoro-| B 12,4 0,0 0,2 11,3 81,6
IBYX pa3feloB Kypca (U3MKM (TEKCTOBBIM  crmocoO0  IpeacTaBiICHUS
nH(popManun).
3.6.7. ®opmyra TOHKOH JIMH3HIL.
3.6.8. IlocTpoeHue M300pakeHHH TOYKH W OTpPE3Ka MPSIMOM B COOMPAFOIIMX
A el B |155| 03 07 | 198 | 811
Pemrate pacuérHble 3aa4ll ¢ UCHOJIb30BAHUEM 3aKOHOB M (POPMYJ U3 OJHOTO-
IBYX pa3felnoB Kypca (U3MKM (TEKCTOBBIM  crmocoO0  MpeacTaBiICHUs
uHpOpMaIIUY, CXeMAaTHYECKUN PUCYHOK).
1.1.2. MarepuanbHas TouKa.
26. 1.2.1. nepuunanbHble CUCTEMBI OTCUETA.
(Kpl) 1.4.3. 3aK0H U3MEHECHHUS M COXPAHEHHsI UMITyJIbca. / B 4.4 0,0 0,2 1,7 36,6
O6ocHoBaTh BBIOOp (M3MUECKON MOJENU JUIsl pelIeHHs 3aJayd (TEKCTOBBIM
croco0 npejcTaBieHus] HHGOpMaIK, CXeMaTHUECKUI pPUCYHOK).
1.1.7. CBobGoaHoe masienre (AaTbHOCTh U BpeMS TOJIETA).
1.4.3. 3aK0H U3MEHEHUS U COXPAaHEHUS UMITYJIbCA.
26. 1.4.6. Kunetnueckast SHEPTHsi MaTepUATbHOW TOYKH.
(Kp2) 1.4.7. HOTeHLEHaHLHaﬂ SHEPTHsl YIPYTo NepOpPMUPOBAHHOTO Tena. / B 6,3 0,0 0,1 3,4 49,9
Pemrate pacuérHbie 3a71a4 ¢ UCTIOJIH30BAHNEM 3aKOHOB M (POPMYII U3 OJTHOTO-
JIBYX pasfenoB Kypca (U3MKM (TEKCTOBBIM  CcHoco0  MpeacTaBiICHUs
nH(pOpMaIU, CXeMaTHYECKUN PUCYHOK).




* Koo npoeepsiembix s1emenmos cooepacarnust ¢ coomeemcemsuu ¢ Koouguxamopom EI'D 2026 2. (Qusuxa, 11 kracc)

** Kypcusom 6vl0eNieHbl I1eMeHmbl COOEPICAHUSL/YMEHUs,, He GKIIUeHHble 8 0000wéHubil nian eapuanma KUM EI'D 2026 200a no ®U3UKE, npedcmasnenusviti 6
Cneyugpuxayuu KUM EI'D 2026.
*** B ckobrax ykazaum cnocob npedcmasiienus uHpopmayuu 8 3a0aHulU.

Tabauya 2-2
ITpoueHT yyacTHUKOB 3Kk3aMeHa B MpkyTckoil obsacTy,
Howmep KoMiecTEo MOJyYMBIIUX COOTBETCTBYIOIINI MEPBUYHBINA OAJUT 32 BHIIIOJHEHUS 3aJaHUs
3ajanus [ KpuTepHs HOMYUCHHBIX B IPYIIIAX YYaCTHUKOB 3K3aMEHA C Pa3HBIMU YPOBHSIMU IIOATOTOBKHU
MHHUMAJIBHBIN 0aii, % T.0., % 6., % or 81 10100 7.6., %
1 x* 2,3 0,2 0 0
1 0 80,9 30,6 6,9 3,9
1 1 16,8 69,2 93,1 96,1
2 X 6,1 1,0 0 0
2 0 89,3 49,7 13,2 0,8
2 1 4,6 49,2 86,8 99,2
3 X 6,9 2,0 0,1 0
3 0 85,5 41,5 6,0 1,6
3 1 7,6 56,5 93,9 98,4
4 X 4,6 0,4 0 0
4 0 71,0 22,8 2,4 0,4
4 1 24,4 76,9 97,6 99,6
5 X 0 0,2 0 0
5 0 51,2 15,4 1,0 0
5 1 46,6 54,2 24,7 5,8
5 2 2,3 30,3 74,3 94,2
6 X 0 0,2 0 0
6 0 48,9 24,5 4,5 0,8
6 1 38,2 419 29,9 3,9

10



Howmep
3amanus [ Kpurepus
OLICHUBAHMUS B

Komnyectso
HOJIyYEHHBIX
NEPBUYHBIX 0AJIIOB

[TpoueHT yyacTHUKOB 3Kk3aMeHa B MpkyTckoil obsacTy,

MOJyYUBIIUX COOTBETCTBYIOIINI MEPBUYHBINA OAJUT 32 BHIIIOJHEHUS 3aJaHUs
B IPYIIIAX YYaCTHUKOB 3K3aMEHA C Pa3HBIMU YPOBHSIMU IOATOTOBKHU

B IpymIe

B IpyMIe OT

B rpynme ot 61 10 80

B IpyImIe

KM HE HpeOI[OJIveBH_II/IX MUHAMAaILHOrO 10 60 6. % ot 81 110 100 1.6., %
MHHUMAJIbHBINA 0ai1, % T.0., %
6 2 13,0 33,5 65,6 95,3
7 X 7,6 14 0 0
7 0 77,1 49,3 7,8 1,6
7 1 15,3 49,3 92,3 98,4
8 X 15 0,2 0 0
8 0 77,1 59,0 18,2 3,1
8 1 21,4 40,7 81,8 96,9
9 X 0,8 0,5 0,1 0
9 0 55,0 20,7 3,8 1,2
9 1 38,9 44,3 17,9 51
9 2 53 34,5 78,1 93,8
10 X 0 0,2 0 0
10 0 60,3 42,4 27,3 4,3
10 1 35,9 40,1 30,1 12,1
10 2 3,8 17,3 42,6 83,7
11 X 3,8 1,8 0 0
11 0 90,8 53,3 6,9 1,2
11 1 53 44,9 93,1 98,8
12 X 18,3 4,5 0,4 0
12 0 50,4 31,0 6,6 1,2
12 1 31,3 64,4 93,1 98,8
13 X 0,8 0,5 0,1 0
13 0 92,4 61,3 26,7 9,0
13 1 6,9 38,3 73,2 91,1
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Howmep
3amanus [ Kpurepus
OLICHUBAHMUS B

Komnyectso
HOJIyYEHHBIX
NEPBUYHBIX 0AJIIOB

[TpoueHT yyacTHUKOB 3Kk3aMeHa B MpkyTckoil obsacTy,

MOJyYUBIIUX COOTBETCTBYIOIINI MEPBUYHBINA OAJUT 32 BHIIIOJHEHUS 3aJaHUs
B IPYIIIAX YYaCTHUKOB 3K3aMEHA C Pa3HBIMU YPOBHSIMU IOATOTOBKHU

B IpymIe

B IpyMIe OT

B rpynme ot 61 10 80

B IpyImIe

KM HE HpeOI[OJIveBH_II/IX MUHAMAaILHOrO 10 60 6. % ot 81 110 100 1.6., %
MHHUMAJIbHBINA 0ai1, % T.0., %
14 X 15 1,1 0,4 0
14 0 63,4 38,4 10,5 1,6
14 1 35,1 53,6 51,0 9,0
14 2 0 6,9 38,1 89,5
15 X 0,8 0,3 0 0
15 0 61,1 36,2 9,8 12
15 1 29,0 23,0 2,9 0,4
15 2 9,2 40,5 87,3 98,4
16 X 6,1 0,9 0 0
16 0 82,4 40,8 10,2 1,6
16 1 11,5 58,3 89,8 98,4
17 X 0 0,3 0 0
17 0 59,5 34,8 18,1 51
17 1 32,8 41,3 25,9 12,1
17 2 7,6 23,6 56,0 82,9
18 X 0,8 0,3 0,1 0
18 0 65,7 30,7 6,8 0,8
18 1 31,3 57,8 55,0 31,1
18 2 2,3 11,1 38,1 68,1
19 X 4,6 0,8 0 0
19 0 76,3 26,8 6,3 2,7
19 1 19,1 72,4 93,8 97,3
20 X 2,3 1,0 0 0
20 0 58,8 21,9 4,1 0,8
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Howmep
3amanus [ Kpurepus
OLICHUBAHMUS B

Komnyectso
HOJIyYEHHBIX
NEPBUYHBIX 0AJIIOB

[TpoueHT yyacTHUKOB 3Kk3aMeHa B MpkyTckoil obsacTy,

MOJyYUBIIUX COOTBETCTBYIOIINI MEPBUYHBINA OAJUT 32 BHIIIOJHEHUS 3aJaHUs
B IPYIIIAX YYaCTHUKOB 3K3aMEHA C Pa3HBIMU YPOBHSIMU IOATOTOBKHU

B IpymIe

B IpyMIe OT

B rpynme ot 61 10 80

B IpyImIe

KM HE HpeOI[OJIveBH_II/IX MUHAMAaILHOrO 10 60 6. % ot 81 110 100 1.6., %
MHHUMAJIbHBINA 0ai1, % T.0., %

20 1 38,9 77,1 96,0 99,2
21 X 86,3 56,7 7,1 0,4
21 0 12,2 19,7 3,4 0,4
21 1 15 14,6 17,8 3,9
21 2 0 57 32,1 15,6
21 3 0 3,2 39,7 79,8
22 X 90,8 60,2 14,4 0

22 0 9,2 36,0 42,9 5,8
22 1 0 2,6 16,0 10,9
22 2 0 1,3 26,7 83,3
23 X 95,4 81,9 31,7 1,2
23 0 4,6 14,2 13,5 0,8
23 1 0 2,6 21,1 16,3
23 2 0 14 33,7 81,7
24 X 96,2 87,4 60,2 51
24 0 3,8 12,2 20,2 2,3
24 1 0 0,3 9,8 55
24 2 0 0 57 22,2
24 3 0 0,1 4,3 65,0
25 X 93,9 69,5 37,9 3,1
25 0 53 28,7 31,1 2,0
25 1 0,8 1,3 11,7 6,6
25 2 0 0,5 10,4 28,4
25 3 0 0 8,9 59,9
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Howmep
3amanus [ Kpurepus
OLICHUBAHMUS B

Komnyectso
HOJIyYEHHBIX
NEPBUYHBIX 0AJIIOB

[TpoueHT yyacTHUKOB 3Kk3aMeHa B MpkyTckoil obsacTy,

MOJyYUBIIUX COOTBETCTBYIOIINI MEPBUYHBINA OAJUT 32 BHIIIOJHEHUS 3aJaHUs
B IPYIIIAX YYaCTHUKOB 3K3aMEHA C Pa3HBIMU YPOBHSIMU IOATOTOBKHU

B IpymIe

B IpyMIe OT

B rpynme ot 61 10 80

B IpyImIe

KM HE HpeOI[OJIveBH_II/IX MUHAMAaILHOrO 10 60 6. % ot 81 110 100 1.6., %
MHHUMAJIbHBINA 0ai1, % T.0., %
26, xputepwuii 1 X 95,4 86,4 65,6 12,8
26, kpurepuii 1 0 4,6 13,4 32,6 50,6
26, kputepuii 1 1 0 0,2 1,7 36,6
26, kputepui 2 X 95,4 86,4 65,6 12,5
26, kpuTepuit 2 0 4,6 13,4 27,6 17,9
26, kpurepuii 2 1 0 0,2 45 22.6
26, kpuTepuit 2 2 0 0 1,3 14,0
26, kpuTepuii 2 3 0 0 1,0 33,1

*X — K 3a0anuio He npucmynaiu

JUist BbIsIBIIEHUsT HanOOJee YCHEIIHBIX W HEYCIEUIHO BBINOJHEHHBIX 3aJaHui OyleM OpUEHTHUPOBATHCS HA CPEIHUMN

IIPOLCHT BBIIIOJIHCHUA 110 Kﬁ)KI[Oﬁ I'PYIIIIC YHaCTHHUKOB 3K3aMCHA U 110 KAXKJIOMY YPOBHIO CJIOKHOCTH 3aﬂaHHﬁ.

JInst TpyIIIIbI He TPEO0I0EBIINX MUHUMAIbHBIN OaJl:
1) cpemHuii MPOIEHT BBIMTOJHESHUS 3aJJaHUi 0a30BOTO YPOBHS CIOXKHOCTH: 19,

2) CpeHHI TPOLICHT BBIMOJHECHHMS 3aJIaHUK TIOBBIIIICHHOTO YPOBHSI CJIOKHOCTH: 11.

JUist TpyTiIibl BBITY CKHUKOB, MMEIOIINUX PE3YJIbTaThl OT MUHUMAJILHOTO A0 60 T.0.:

1) cpeaHMiA IPOLICHT BBIMOJIHEHUS 3aJaHUi 0a30BOT0 YPOBHS CIIOKHOCTH: 54,

2) cpeHuI MPOLEHT BBITIOJHEHHUS 3a1aHUI TOBBIIIIEHHOTO YPOBHS CIOXKHOCTH: 28,

3) cpeaHuii MPOIEHT BHITIOIHEHHUS 3aJJaHUi BBICOKOTO YPOBHsI ciioxHocTu: 0,3.

JUis Tpynmbl BBITYCKHUKOB, UMEIOUINX pe3yabTaTsl oT 61 10 80 T.0.:

1) cpenHMil MPOIIEHT BHITIOTHEHUS 3a/IaHul 0230BOTO YPOBHSI CIIOKHOCTH: 85,

2) cpeaHuil POIEHT BBITIOIHEHHUS 3a/1aHUI TTOBHITIICHHOTO YPOBHS CIIOXKHOCTH: 64,

3) cpeaHuii MPOIEHT BHITIOTHEHHUS 3aJJaHUH BICOKOTO YPOBHSI CJIOKHOCTH: 9.
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I{J’ISI I'PYIIIBI BBIITYCKHHKOB, UMCIOIIUX PC3YJIbTATHI OT

&1 10 100 1.0.:

1) cpeaHwMiA IPOLIEHT BBIMOJTHCHUS 3aJIJaHUi 0230BOTO YPOBHS CIIOKHOCTH: 96,
2) cpen MIPOIICHT BHITIOJIHCHUS 3aJaHHUH MTOBBIIIICHHOTO YPOBHS CIOXHOCTH: 93,
3) cpen POIY BITIOJTHEHUS 321 ypOB xK : 92.
B e alKI0M Ipy y EI'D 3aganmuii, BbINOJHAEMBIX ¢ HAU OoJibLIell M HAUMEHbLIeH
YCHEIHOCTh 10
nnnnnnn B rpymmIe
eeeeeeeeeeee MAIEHOMO T.0.
WHHMAaJIbHBIN Oall, %
1 3
HauGosee YCTEMHO BHIMOTHCHHbIC 3a71aHHA 4,6,8,10,12,15,17,19,20 | 1,3,4,6,12,16,19,20
0a30BOr0 YpOBHSI CIIOKHOCTHU \
HaumeHee yCIEIIHO BBINOJHEHHBIC 3a/aHMSsI 1,2,3,7,11,13,16,18 2,7,8,10,11,13,15,17,18 | 6,8,10,13,17,18
0a30BOT'0 YPOBHS CIIOKHOCTH
HauGosiee yCIEIHO BHITOTHEHHBIC 3a{aHHA 59,14 59.14 5,9,21 5,9,14
14,22,23 21,22,23
24,25 24,25

1.2. Ilpouue pe3yabTaThl CTATUCTHYECKOTO0 AHAJIU3A

IIpoBeneM aHamu3 pe3yiabTATOB OLICHUBAHUSA BBINOJHEHUS Hau

MNOJIYYCHHUHU TOI'O0 HWJIX HHOIO Oanna 1o KPUTCPHIO
YH4aCTHHUKOB 3K3aMCHaA C Pa3HbIM YPOBHCEM IMOATOTOBKH

OLICHUBAHHUA BBIIIOJIHCHUS
(Tab. 2-14, 1a6. 2-15).

JUtst rpynnbl yuacTHUKOB EI'D, He npeogoneBmmx

\\ 26 26

MCHEC

MUHHUMAJIbHBINA OaJII.

YCIICIIHBIX 3aJaHUui B pa3pe3e MOaHHBIX O

kaxxnoro 3aganust KM u mo

rpymnmnam
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Hanmenee ycneniHo BBITIOTHEHHBIE 3aJJaHUsI 0a30BOT0 YPOBHS CIOKHOCTH (Ooubimas yacth rpymmsl): 1, 2, 3, 7, 11, 13,
16, 18 — k BBIMOTHEHUIO 3a/IaHUS PUCTYMHIIN, HO MOTy4unian O 6ayios.

JIst Tpynibl BRITYCKHUKOB, MOJYYUBIIMX OaJlIbl B IMAna3oHe OT MUHUMaIbHOTO A0 60 T.0. (Oosblias 4acTh TPyHIIbI,
HE TOJTYYHUBIIIas MAKCHMYM).

HanmMenee ycnieniHo BBITIOJIHEHHbBIE 33/1aHUsI 0230BOT0 YPOBHS CIIOKHOCTH:

2,7,8,11, 13, 15 — Kk BBINIOTHEHHUIO 3aJIaHUsI TIPUCTYNAIH, HO Moayuniu 0,

10, 17, 18 — x BBIMOJHEHMIO 3a1aHUs TIPUCTyTaau, HO oyt O u 1 6amt (2 6anma MaKCUMalIbHO BO3MOYKHBIN ).

HanmMenee ycrieniHo BBITTOJIHEHHBIC 33/1aHUS MOBBIIIICHHOTO YPOBHS CJIOKHOCTH:

21, 22, 23 — He mpUCTyNallv K BBITIOJTHEHHIO 3aJaHMUS.

JUtst rpymnmbl BbIMYCKHUKOB, MOJYYMBIIMX Oayibl B nuamazoHe oT 61 go 80 T1.6. (Oonplias 4acTh TpyMIbI, HE
MOJTyYHBIIAs MAKCUMYM):

Haumenee ycneniHo BINONHEHHBIE 3a/1aHUsl 0a30BOTO YPOBHS CIOKHOCTH:

8, 13 — Kk BBINIOJIHEHHUIO 3aJ[aHUs IPUCTYIIATH, HO noxy4miu 0,

6, 17, 18 — x BBINIOJHEHHUIO 3aJaHUs TIPUCTYIIATIHN, HO noty4rin 1 6ami (2 6aiia MakCUMallbHO BO3MOKHBIN);

10 — k BBINOTHEHUIO 33/IaHUs MPUCTyNau, HO nmoayuniau 0 u 1 6amn (2 6amia MakCUMaIbHO BO3MOXKHBIN).

Haumenee ycnenrHo BRIMOHEHHBIE 3a/1aHUs TOBBIIICHHOT'O YPOBHS CII0)KHOCTH:

14 — K BBINOJHEHUIO 33JIaHUA IPUCTYN AU, HO Noayunau 1 6amn (2 6ansia MakCUMalbHO BO3MOKHBIN);

22 - K BBITIOJTHEHUIO 3aJJaHUsI PUCTYTIUIH, HO moay4rin () 6amos;

23 — 3a/1aHKE BBINOJIHEHO HUYKE CPEIHETO MPOICHTA BHIMOJHEHUS 33a/JaHU TTOBBIIICHHOTO YPOBHS JIJISt TOW TPYIIIIHI.

Haumenee ycnemnHo BbINOJHEHHBIE 3a/1aHUSI BBICOKOTO YPOBHSI CJI0KHOCTH:

26 — He IPUCTYMAJIU K BHITIOTHEHHUIO 33/IaHUS.

JUis Tpymmbl BBITYCKHHMKOB, MOMy4YMBIIMX Oamiel B guana3zone or 81 go 100 1.6. (Oomblias yacTh Tpynmbl, HE
MOJTyYHBIIAs MAKCUMYM):

Haumenee ycrienrHo BBIMOJTHEHHBIE 3a/1aHUS TOBBIIIEHHOTO YPOBHS CIIOKHOCTH:

21 - npucTynaiy K BBIMOJIHEHUIO 3a/1aHUs, HO TIOTy4niu 2 Oana;

22, 23 - npucTyHaJld K BBIMOJIHEHUIO 3a/IaHUsl, HO MOMy4niu 1 Gan.
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HanMenee ycrieniHo BBIITOJIHEHHBIE 33/1aHUs BBICOKOTO YPOBHS CII0KHOCTH:
26, kxpuTepuii 1 —puCTynany K BRIMOTHEHUIO 3a1aHus, HO Tosryurun () 6asios;
26, kxpuTepuil 2 - MPUCTYIAIH K BBIIIOJIHEHHUIO 33a/IaHuUs, HO IOoay4ymin 1 Oa.

Paznen 2. Meroauueckuii anaau3 BbinoJHeHus1 3agannii KM o0yyawmumucs ¢ pasHbIMHU
YPOBHSIMHU MOATOTOBKH U PEKOMEHIALNHM JJIS YYUTEJEH 10 COBEPIICHCTBOBAHUIO MPENOJIABAHUA
yueOHOro nmpeamMera

2.1. Mertoanyeckuii aHA/JIW3 BbINOJHEHHs 3aJaHUii O00yYalOIIMMHUCS C MHHUMAJbLHBIM YPOBHEM
NMOATOTOBKH (HE MPeoJ0JIeBIINX MUHUMAJIBHBINA 0aJ171), BKJIOYasd METOAMYECKHEe PEeKOMEHIAUN IJIA
yuHuTeJIeH

2.1.1. Onucanue nNpeaMeTHONH MOATOTOBKH YYacTHUKOB EI'J ¢ MUHMMAJILHBIM YPOBHEM
MOArO0TOBKH, AHAJIHU3 TUIHUYHBIX 1e(UIUTOB B OATOTOBKE

JlocTurHyThle pe3yiabTaThl W TUMHWYHBIE JE(UIUTHI TPUBEAEHB OTHOCUTEIBHO TPYMIbl y4acTHUKOB EI'D c

MUHUMAJIbHBIM YPOBHEM TOJIFOTOBKHM (HE MPEOJ0JIEBIINX MUHUMAJIbHBIN Oamt). CpelHuil MpPOIEHT BHITIOJHEHUS 3aJaHui

6a30Boro ypoBHs cioxHOCcTH (19) u cpenHuil IPOIEHT BHITIOJHEHUS 33/IaHUN TTOBBIIIEHHOTO YPOBHA ciokHOCTH (11) Oyaem

CUHUTAaTh TOYKaMH OTCUCTA.

OO0miee KOIMYECTBO TaKUX y4acTHUKOB coctaBisieT 131 uenmoBek (5,2 % ot obmieit uucieHHoctu caaroumx EI'D mo

buzuke).

o Onucanue docmuecHymvix npeomemusix pezyiomamos OI'OC: oceoeHHbIX mem npocpammol, CHOPMUPOBAHHBIX YMEHULL

um.n.

Mexanuka
1.1.4*. VYckopenue wmatepuanbHOl Touku. 1.1.5. PaBHOMEepHOE mpsiMONIMHEWHOE MBIKEHHME. / AHAIM3UPOBATH

bu3ndecKue mporecchl (SBIEHUS), UCIIOJIb3Ys] OCHOBHBIE TOJIOKEHHUS U 3aKOHBI, H3yYCHHbIE B Kypce (U3UKH (TpadudecKuii
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croco0 mpeacTaBiaeHUusT UHGOpMaIUMKA - TpaduK 3aBUCUMOCTH MPOEKIMU CKOPOCTH Ha OChb OX OT BPEMEHH, ONpelelieHuE
3HAUYEHUS JMHUYHOTO UHTEpBaa) (3agaHue S).

1.2.3. Ilpunnun cynepno3uiiuu cui (paBHoAeHcTBYtomas cuia). 1.2.4. Bropoit 3akon HeioToHa (depe3 yckopenue). /
AHanu3upoBaTh PU3NYECKUE MPOLIECCHI (SIBICHHUSA), UCTIONB3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI, U3yUYEHHBIE B Kypce (pU3nKu
(rpaduueckuii cocod mpencraBieHuss UHGopMaluu - rpaduK 3aBUCUMOCTU IMPOEKIMU CKOPOCTH HAa OCh OX OT BPEMEHH,
onpe/ereHre 3HaYeHUs! AMHUYHOTO HHTEpBaja) (3a1anue S).

1.3.1. MoMeHT cuiibl OTHOCUTEIBHO ocH Bpamienus. 1.3.3. Ycnosus paBHoBecus TBEporo Tena B MCO (uepe3 MOMEHT
cuin). /IlpuMeHsaTs pu onucaHuu (PU3NYECKUX MPOLIECCOB U SIBICHUN BETMUMHBI U 3aKOHBI (TEKCTOBBIN CIIOCO0
npeacTaBiieHust HHpopMauuun) (3aganue 4).

1.4.1 HWmnynec marepuanbHol Touku. 1.4.6. KuHermueckas >SHeprusi MaTepuaibHOM TOYKU. / AHaIM3HpPOBATH
(du3nuecKue mpouecchl (SBIEHUS), UCIOJIb3YsI OCHOBHBIE MOJIOXKEHUS U 3aKOHBI, U3yUYEHHbIE B Kypce (U3UKH (Tpaduyeckuii
crocod mpeacTaBieHUs MHPOpMAUM - rpauK 3aBUCUMOCTH IMPOEKIMH CKOPOCTH Ha OCb OX OT BPEMEHH, OIpe/eiiCHUE
3HAYEHMsI €IMHUYHOTO UHTEepBaia) (3a1aHue 5).

1.5.1. CBs3p aMmIuTy 16l KOJ€OaHUN CMEILIEHUSI MaTepUalbHON TOUKU C aMIUIMTyAaMH KojeOaHui e€ ckopoctu. 1.5.2.
[lepmon m wactora koneGanmii. [lepmom CcBOOOMHBIX KoOJI€OAHUN TPYKUHHOTO MasiTHUKA /AHAIM3UPOBATH (PU3UYECKUE
IpoLecchl (SIBJIEHUS), UCHOJb3Yysd OCHOBHBIE MOJOKEHUS M 3aKOHBI, U3y4YE€HHbIE B Kypce (pu3uku. [IpuMeHsATh npu onvcaHuu
(bU3UYECKUX MPOIECCOB U SIBJICHUN BEJIMUUHBI U 3aKOHBI (TEKCTOBBIN CIIOCO0 NpeacTaBieHus nadopmainuu) (3agaHue 6).

1.5.2. Ilepuon u yactoTra KoieOaHWH (MEKTPOMArHUTHBIX). / AHaIM3UpPOBaTh (PU3NYECKHE MPOLIECCHl (SBICHHUS),
UCIOJIb3YSl OCHOBHBIE MOJIOXKEHUS M 3aKOHBI, U3yUYEHHBIE B Kypce U3k (TaObJU4HbIN criocod mpeacTaBieHust HHPOpMAIUH)
(3amanue 14).

MonexynsapHas ¢pusuka. TepMoanHaMuKa.

2.1.1. KomuuectBo BemiectBa. 2.1.6. Konmentpanus Momekyn. /AHaIM3UpOBaTh (PU3MUECKHE MPOIECCHI (SBJICHHUS ),
UCIIOJIb3Yysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI, U3yUYeHHbIE B Kypce pusuku. [I[puMeHsTh pH onrucanuu PU3NYECKUX MPOLIECCOB
Y SIBJICHUI BEJTMYHMHBI M 3aKOHBI (TEKCTOBBIN CITOCOO mpejcTaBiieHus nHpopmaimn) (3aganue 9, 10).

2.1.7. Ab6comotHas temmneparypa. 2.1.8. Cps3p TemmepaTypbl ra3a CcoO CpeIHE KHHETHYEeCKOW »Heprueu
MOCTYNaTEILHOTO TEIJIOBOTO JBMXKEHUSI ero Mojiekys. 2.1.9. YpaHenue p = nkT / AnanusupoBaTh (puznueckue mporecchl
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(sIBJI€HUS), UCMOJB3Ysl OCHOBHBIC TMOJIOKEHUS U 3aKOHBI, U3yYEeHHbIE B Kypce (U3MKU (TEKCTOBBIM CIOCOO MpencTaBlICHUS
uHdopmarun) (3aganue 9).

2.1.10. VYpauenue MenneneeBa- Kianeiipona /AHann3upoBaTh (U3NYECKUE TMPOLECCHl (SBICHHS), HCIONb3Ys
OCHOBHBI€ MOJIOKEHHSI ¥ 3aKOHBI, U3y4YeHHbIE B Kypce Qu3uku. [IpuMeHsTh npu onucaHuu GU3NIECKUX MPOILIECCOB U SBICHUIMA
BEJIMYMHBI U 3aKOHBI (TEKCTOBBIN CIIOCcO0 mpecTapineHus: nHpopmarun) (3aganue 10).

2.2.6. Beiuucnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme /[I[puMeHaTs npu onucaHu PU3NUECKUX
MIPOIIECCOB U SIBJICHUH BEJIMYMHBI U 3aKOHBI (rpaduuecKuid crocod npeacTaBieHus nHbopmalnn) (3aganue 8).

DNeKTpOAMHAMUKA.

3.1.11. DuHeprusi 3apspKEHHOTO KOHjJAEHcaTopa. / AHanmu3upoBaTh (U3WUYECKUE TMPOIECChl (SBICHUS), HCHOJb3Ys
OCHOBHBIE TMOJIOKEHUSI U 3aKOHBI, U3yUYE€HHbIE B Kypce (pu3uku (TaOiM4YHBIN coco0 MpeacTaBieHus UH(opmanun) (3agaHue
14).

3.2.3. 3akon Oma nst yyactka nenu. 3.2.4. 3aBUCUMOCTb COMPOTUBIIEHUSI OJJHOPOJIHOTO MPOBOJHUKA OT €0 JJIMHBI U
cedyeHus. / AHanu3upoBaTh (PU3NYECKUE TPOLECCH! (SBIEHUS), UCIOJIb3Ys] OCHOBHBIE IMOJIOKEHUS U 3aKOHBI, U3yUEHHBIC B
Kypce pu3uky (TaOJUYHBIA M TEKCTOBBIM crocoO mpezcTaBieHus nHpopmanuuu). IIpuMeHaTs npu onucaHuu (HU3NUECKUX
IPOIIECCOB M SBJICHUN BEJIMYMHBI M 3aKOHBI (TEKCTOBBIN CIIOCO0 mpencTaBieHus nHGopmaiun) (3aganus 15).

3.4.3. 3akoH anekTpomMarHuTHOW MHAYKIMH Papanes. /[IpuMeHATs MpU ONMMCAaHUN (PU3HUECKUX TPOIIECCOB U SBICHUMA
BEJIMYMHBI U 3aKOHBI (TEKCTOBBIN cloco0 npeacTaBiaeHust uHdopmaiun) (3aganue 12).

3.4.7. DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM. 3.5.2. 3aKOH COXpaHEHUsl SHEPTUHU B U€ATBHOM KOJIeOaTEIbHOM
KOHTYpE. / AHaNU3UpoBaTh GU3NYECKUE MPOLIECCHI (SIBJICHUS ), UCIIOJIb3Ys OCHOBHBIE MOJI0XKEHUS U 3aKOHbI, U3yUCHHbBIE B
Kypce ¢pusuku (TabaudHbIi crioco0 mpeacTaBienus nHpopManun) (3aganue 14).

3.5.1. ®opmyna Tomcona. / [lnanupoBaTh SKCIIEPUMEHT, OTOUPATh 000pyAOBaHUE (TAOJIUYHBIN CITOCOO TIPEICTaBICHUS
undopmarun) (3aganue 20).

KBanrtoBas ¢usuka.

4.3.1. 3apsaa snapa. MaccoBoe uucio sigpa. M3oronsl. 4.3.2. DnekTpoHHbId B-pacnan. / AHanu3upoBaTh (pU3HUECKHUE
IPOLIECCHI (SIBJIEHUS), UCTOJbB3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI, U3yY€HHbIE B Kypce ¢u3uku. [IpuMeHsaTh npu onucaHuu
(bU3UYECKUX MPOIECCOB U SIBJICHUN BEJIMUUHBI U 3aKOHBI (TEKCTOBBIN CIIOCO0 npeacTaBieHus nadopmanuu) (3aganue 17).
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MeTobl HAy4YHOTO MTO3HAHMUS.

N3meputensubie npubopsl (MaHometp (omHOmpenenbHbI mTpubop)). / OnpenensTs MOKa3aHUS HW3MEPUTEITHLHBIX
npuOopoB, a0CONMOTHYIO IOrpenHocTh (dotorpadus) (3ananue 19).

* Koo nposepsiemvix a1emenmos cooepaicanusi 8 coomsemcmeuu ¢ Koouguxamopom EI'D 2026 e. (Quzuka, 11 xnacc)

o Ananuz munuyHwvix 0e¢uuum06 6 npedmenmoﬁ Nn0020MOBKe: HeoCB0eHHble UM CIADO 0CBOEHHbIE MeMbl npoecpammaol,
H€C¢Opﬂ/lup08aHHbl€ UIU HeooCmamoyHo C¢0pMup06aHHbl€ YMEHUA, HABLIKU, 6UObL NO3HABAMENILHOU Oeﬂmeﬂbﬂocmu,
npoAsiArowuecs 6 munu4Hslx oumuobKax npu 6bInNOJIHEHUU coOomEencmeayrouux 3a0anuil

BOHBHIaH YaCTb 3K3aMCHYCMBIX 3T0ﬁ I'PYIIIIBI U3y4YaJIn (1)1/131/11(}/ Ha 6330BOM YPOBHC IMIOATOTOBKH (CM. AuarpaMmy Ha pHucC.
2.5.-6).

Tabauya 2-4

No

/i TeMmbl mporpaMMbl ¥ YMEHUS Knacc(-b1) n3ydenus B coorsercTBuu ¢ GOIT

1.1.4*. PaBHOyCKOpEHHOE NPSIMOJMHEHHOE JBUKEHHE (YCKOpEHHE MaTepHaIbHOU
TOUYKH) (3agaHue 1)

- pa3iuyaTh SBJICHMUS,

- OMHCHIBATH MEXAaHUYECKOE JIBMIKCHUE, HCIIONB3Ys (DM3MYECKHE BEITHMYUHBI: CKOPOCTH,
YCKOpEHHUe; HaxXOAUTh (OPMYIbI, CBS3BIBAIOIINE MaHHYI0 (DU3MUECKYI0 BelnHuuHy ¢ | 9 kiacc (6a30BBI yPOBEHB)
JIPYTHAMH BEITHIHHAMH,

1 | - BeIOUpaTh 3aK0HBI B (HOPMYJIbI, HEOOXOIMMBIC JUIS PEUICHHUS, TIPOBOJUTH PACUETHI

- paboTath ¢ rpadKOM 3aBHCUMOCTH MPOEKIINN CKOPOCTH HAa OCh OX OT BPEMEHH,

- OMHCHIBATH MEXAaHUYECKOE JIBMIKCHUE, HCIIONB3Ys (DM3MYECKHE BEITHYUHBI: CKOPOCTH,
YCKOpEHHUe; HaXOAWUTh (HOPMYIbI, CBS3BIBAIOIINE MaHHYIO (DU3HUYECKYI0 BEIHUYUHY C
JPYTHMH BEITUIHHAMH,

- pemarb pacyeTHbIe 3aJadydl C SBHO 3aJaHHOW (DU3MYECKOW MOMIETBIO, HCIOJB3YS
buznyecKre 3aKOHBI

1.2. Bropoii 3akoH HeioToHa (3a1anue 2) 9, 10 xmaccel (0a30BbIi YPOBEHB)
2 | - XapaKTepu30BaTh CBOMCTBA TeJl, GU3UIECKHE SBICHUSI M MPOIECCHI, CTonb3ys 11 3akoH
HreroTona,

9, 10 xnaccsl (0a30BbIi yPOBEHB)

10 xnacc (6a30BbIl ypPOBEHB)

9 knacc (6a30BbIi YPOBEHB)

23nech u nanee: Cm. nyukr 3 Cnenudukanun KM ET'D 2026 roxa 1o y4eOHOMY IPEAMETY.
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- BBIOMPATh 3aKOHBI M (YOPMYJIIbl, HEOOXOIMMBIE JUISL PEIICHHS, TPOBOIUTh PACUETHI,

- aHAJIM3MPOBaTh (PU3MUECKHUE MTPOLECCHI U ABIEHHUS, Hcnoib3ys 11 3akon HeroToHa,
- pemarb pacyeTHbIC 3a7aydl C SBHO 3aJaHHOM (DU3MYECKOW MOMENBIO, HCHOJB3YS
(du3nUecKre 3aKOHbI

10 xmacc (6a30BbIi ypOBEHB)

1.4.7. TloTeHuanbHasi 3HEPrUsi MaTepPUATbHON TOYKU B OJHOPOJHOM IIOJI€ TSXKECTH.
1.4.8. 3akoH coXpaHEHHUs MEXaHWYECKON dHEpruu (3a1anue 3)

9, 10 knaccel (6a30BBIN YPOBEHB)

- ONKCHIBATh U3YYECHHBIC CBOMCTBA TN U (PU3UUECKUE SBICHHS, UCTIONB3YS (pU3HUECKUe
BEJIUYHUHBI,
- BBIOMPATh 3aKOHBI M (YOPMYJIIbl, HEOOXOIMMBIE JUISL PEIICHHS, TPOBOIUTh PACUETHI,

9 knacc (6a30BbIN YPOBEHB)

- AHAJIN3UPOBATH (1)I/ISI/I‘ICCKI/IG MMPpONLECCChI U ABJICHUS, UCITOJIB3Y 3dKOH,
- peuiate pPaCUCTHBIC 3aJadud C SABHO 3aJaHHOM (1)PI3I/I‘IGCKOI>'I MOZCIIbIO, HCIIOJIb3YA
(1)I/ISI/I‘IGCKI/IC 3aKOHBI

10 xnacc (6a30BbIi ypOBEHB)

2.1.8. CBs3p Temneparypsl raza co cpeHell KHHETHYECKOW SHEPrueil mocTynaTebHOro
TEIUIOBOTO JABMKEHUA ero mojekyn u 2.1.9 Ypasuenue p = nkT (3aganue 7)

- aHAIM3UPOBATh (PU3NYCCKUE TMPOLECCHl W SBJICHHS, HCIOIB3ys 3aKOHBI: CBS3b
TEMIIepaTyphbl ra3a cO CPEIHEH KUHETUYECKON SHEprHel MOCTYIATEeNbHOIO TEIIOBOTO
JBMKCHHS €70 MOJICKYJ U ypaBHeHue p = nkT,

- pemiath pacyeTHbIC 3aJayd C SBHO 3aJaHHON (DU3MYECKOW MOJEIbIO, HCIOJb3YS
(bu3HYecKue 3aKOHBI.

10 xnacc (6a30BbIN YPOBEHB)

3.1.2. 3akon Kynona (3amanue 11)

8 kiacc (0a30BBIi YPOBEHB),
10 knacc (6a30BbIl YPOBEHB)

- BBIOMpATh 3aKOHBI U (POPMYJIbl, HEOOXOIMMBIE JUIsl pEIIeHHUs, TPOBOAUTH PACYETHI,

8 kyacc (6a30BbIi YPOBEHB)

- AaHAJIN3UPOBATb (I)I/BI/I‘ICCKI/IC MMPONLECCChI U SABJICHUS, UCITOJIB3YS 3aKOHBI,
- peuiate pPacCUCTHBIC 3aJadud C SABHO 3aJaHHOM (1)PI3H‘~IGCKOI>1 MOZCIIbIO, HCIIOJb3YA
q)HSH‘IeCKI/IC 3aKOHBI

10 xnacc (6a30BbIl ypPOBEHB)

3.6.2. 3akoHbl oTpaxkeHusl cBeTa (3aganue 13)

9, 11 xnaccsl (0a30BbIi YPOBEHbB)

- pa3jin4yarTh SBJICHUC,
- XapaKTCPU30BaTh ABJICHHSA, UCITIOJIb3YS 3aKOH.

9 knacc (06a30BbIi YPOBEHB)

- pacno3HaBath (pU3NYECKHE SBJICHUS (OTpaKEHUE CBETA),
- aHAJIM3UPOBATh (YU3UUYECKOE SIBJIICHUE, UCTIONb3Ys PU3NUYECKUI 3aKOH.

11 xnacc (6a30BbIi ypOBEHb)

[Tnanerapnas mozens atoma (4.3.1. 3apsn saapa. MaccoBoe uucio siapa. M3orombl
(3amanwue 16))

- OIpPEJENIEHHE COCTaBa sJep MO 3aJaHHBIM MAacCOBBIM M 3apsOBBIM 4YHCIaM M IO
M0JIO’KEHHUIO B MEPUOJNYECKON CHCTEME DJIEMEHTOB.

9, 11 xnaccsl (0a30BbIi yPOBEHB)
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Mexanuka. MonekynspHas (GU3HKa U TePMOJUHAMUKA. DJeKTpoauHamMuKka. KBantoBas
busuka (3aganue 18)

1.1.6. PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE JBUKEHUE

- pacro3HaBaTh (PU3NUECKUE SIBIICHUS;

- OMHCHIBATh MEXAaHUYECKOE JBIMKCHUE, HCIIONB3Ys (DM3MYECKHE BEIHYUHBI: CKOPOCTH,
YCKOPEHHUE;

2.2.3. KonuBekuus

- pa3nuuaTh SBJICHUA TEIulonepenadr (TErIoNnpOBOJHOCTh, KOHBEKIUS, U3ilyueHue) (8
KJIace); 8, 10 kyacce! (0a30BbIi YPOBEHB)
- pacmno3HaBaTh (u3HuUecKkue SBICHHUS (IPOLIECChl) M OOBACHATH HX Ha OCHOBE
8 | MOJIEKYJISIPHO-KMHETHYECKOM Teopuu cTpoeHus Bemectsa (10 kiacce).

3.1.1. 3akoH coxpaHeHus ANEKTPUUECKOT0 3apsaa

- aHAIM3UPOBATh (DU3MUYECKUE TIPOIECCHI U SIBJICHUS, UCTIOIB3YsT (PU3NUCCKUE 3aKOHBI.
3.5.5. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

- pacro3HaBaTh (PU3MYECKUE SBICHUS (TIPOLIECCH) U OOBSACHATh MX Ha OCHOBE 3aKOHOB
3JICKTPOIMHAMUKH, 11 xnacc (6a30BbIN YPOBEHB)
- OIMCHIBaTh HW3YYEHHBIC DJIEKTPOMArHUTHBIC SBJICHHUS (MPOIECCHI), HCIONb3Ys
buznyecKue BEIUYUHBI.

4.1.2. Dueprus ¢oTtoHa

-OMUCHIBaTh M3y4YEHHbIE KBAHTOBBIC SIBICHUS M TMPOIIECCHI, HUCMONb3ys Qusudeckue | 11 kmacc (6a30BbIi ypOBEHB)
BEITUYUHBI
* Koo npogepsiemvix snemenmos cooepcanus 8 coomeemcmesuu ¢ Koougpuxamopom EI'D 2026 . (Quzuka, 11 kracc)

8,9, 10, 11 xmaccer (6a30BbIi YPOBEHB)

9, 10 kiaccsl (6a30BbIi YPOBEHB)

10 xmacc (0a30BbIil YPOBEHbD)

o Peanucmuunvie «30mwi pocmay 6 yacmu npeOMemHoﬁ no02omosKu 0Jisl YB€EPEHHO20 npeoc)wzenuﬂ MUHUMATIbHO20 banna
EID

OcHOBHasI CIOXKHOCTH JIJISl YUYalIUuXcsl, PUCKYIOIIUX HE MPEOJI0JIETh MUHUMAJIBHBIA Oalljl, 3aKIIF0YAETCS B CUCTEMHOM
neduuTe: oHM c1ab0 BIIAJCIOT HE TOJBKO (DM3MYCCKMMHU 3aKOHAMHM, HO M 3JICMEHTAPHBIMHA MaTEMaTHUYSCKUMHU OIEepaIHsIMU
(mepeBoa enuHUII, paboTa ¢ JpoOsIMU U CTENEHIMU, perieHue ypaBHeHui). [loaToMy Bce npeyiokeHHbIE HUXKE PEKOMEH AU
HaIpaBJICHbI Ha OTPAOOTKY 0a30BBIX AITOPUTMOB, HMHTETPUPYIOMKUX (PU3NUECKUE U MaTeMaTUUECKue JEHCTBHUS.

JI1s yBEpEeHHOTO MpeoaosieHns MUHUMaIbHOro O6amia EI'D OyaeT 10CTaTOYHO BBIMIOJHUTH 3aJaHusi 0a30BOT0 YPOBHS
CJIO’)KHOCTH. B HacTOsAmMI MOMEHT CpeIHUM MPOLICHT BHIIOJHEHUS 3aaHui 0a30BOro ypoBHS CI0KHOCTH cocTaBisieT 19%. K
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BOCBMH 3ajiaHusiM 0azoBoro ypoBHs (1, 2, 3, 7, 11, 13, 16, 18) sx3aMeHyemble TpUCTynaiad, HO noayuuwin 0 6auoB. OTH

3agaHus, C 0I[HOI71 CTOPOHBI, OIIPCACIICHBI KaK I[C(I)I/IHI/ITBI, HO aKIC€HT Ha BBLIIIOJIHCHHNHU MMCHHO 3THX 3aI[aHHﬁ YKC IIO3BOJIUT

JOCTUTHYTh MUHUMAaIIbHOTO Oasuia. BeimeykasanHoe OyaeT SBISTHCS «30HOM pocTay.

2.1.2. MeTtoanyeckui aHAJIN3 Ka4ecTBa 0CBOeHUs1 MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yyacthukamu EI'D
¢ MUHMMAJIbHBIM YPOBHEM MOAT0TOBKHU

o Pazeepnymoiii Kommenmapuii Ha ocHoge 3adaHuill / 2pynn 3a0aHuii, Ha YCHEWHOCMb BbINOJHEHUs. KOMOPbIX MOo2ld

noenussms OOCMAmMOYHASL UAU HEeOOCMAaAmOoYHAs CqupMMpOGClHHOCWlb MemanpeOMemelx yMeHuﬁ,

C yKasanuem

COOMBEMCMBYIOWUX MEMANPEOMEMHbIX YMEHUN U UX NPOSGIeHUs 8 MUNUYHBIX OUWUOKAX 8 OMEemax YUaCMHUKO8
9K3aMena Ha coomseemcmeyiowue 3aoanus (maon. 3.2.1.2-1)

Tabnuya 3.2.1.2-1

Howmep
3a/1aHUs
K1M*

Mertanpeamernoe ymeHue (KOA MPOBEPSIEMOr0 METanpeAMETHOTO
pesyibTaTa)**

HpOfIBJ’IeHI/IH B TUIIMYHBIX OLIMOKaX

1,58,9,14

1.1.1. VYcranaBnuBaTh CYIIECTBEHHBIH NpPU3HAK WU OCHOBAHMS
U1l CPAaBHEHMSI

1.1.2. BBISIBIIATS 3aKOHOMEPHOCTH B PACCMaTPUBAEMBIX SIBJICHHUSIX
1.3.1. Braoemyo nagvlkamu noayueHusi UHQOpMayuu u3 UCmoyHUuKos8
PAa3HbIX MUNOS, UHMEPNPEemuposams UHGOPMAYUuo pasiudHblX
81008 U hopm npedcmasnerus

3.2.2. Bnademv Hagvlkamu NO3HABAMENbHOU pegieKcuu Kak
OCO3HAHUSL COBEPUIACMBIX OUCMEUL U MbICTUMENbHBIX NPOYECCO8,
Ux pe3yibmamoe u OCHO8AHUI (CAMOKOHMPOIb)

BrisiBIIeHHEe 3aBUCHMOCTH YCKOPEHHUS OT W3MEHEHHS
CKOpPOCTM Ha ONpEIEICHHOM BpPEMEHHOM YYacTKe;
JaBieHusT OT oO0bema raza (paboTa C JaHHBIMH,
npuBeeHHbIMU Ha rpaduke) (YV/ 1.1.1, 1.2.1, 1.3.1).
[TepeBoa nHdpopMaInio U3 OJTHON 3HAKOBOW CHCTEMBI B
npyryo (rpapuxk — Qopmyna, Tabmauuma- Qopmyna,
TekcT — mozens) (YY /I 1.3.1).

[IpoBenenne  maremMaTHyeckMx  IpeoOpa3oBaHUil,
apudmernueckux nevcteuit (YY1 1.3.1).

[TpoBepka mosydeHHOro pe3yibTaTa Ha (DPU3UUYECKYIO
npaBaonogooHocTh (YY1 3.2.2).

2,3,4,6,7,10,
11,12,15,17

1.1.2. BeiBIATh 3aKOHOMEPHOCTH B PACCMATPUBAEMBIX SIBICHHUSIX
3.1.2. CamocmosamenbHo cOCMAagIsAmMsb NiAH peuleHuss npoodiemvl ¢
VUEMOM UMEIOUWUXCSL Pecypco8 (camoopeanuzayus)

3.2.2. Bnademv Hasblkamu NO3HABAMENbHOU pe@ieKcuu Kak
OCO3HAHUS COBEPUUACMBIX OUCMEUI U MbICTUMENbHBIX NPOYECCO8,
Ux pe3yibmamos u 0OCHO8AHUL (CAMOKOHMPO.b)

BrisiBnenue cBsi3um OMHOW (DU3UYECKOW BETMYUHBI OT
JIPYTO#l MPY OIIEHKE M3MEHEHHI 3HAYCHUH (PU3NUECKUX
BennuuH (YY/ 1.1.2).
[ImannpoBanue Xxoaa penieHus 3aaa4u, TPOMyCK ITANoB
(mepeBoJl €QUHULL, MPOBEpKa Pa3MEPHOCTH, KOHTPOJIb
3HakoB) (YVY/I 3.1.2).

HpOBe)ICHI/IC MATEMATHUYCCKUX npeo6pa3OBaHI/n71,
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apudmernueckux nevcteuit (YY] 1.3.1).
[IpoBepka MOIYYCHHOIO pe3yibTaTa Ha (PU3HYCCKYIO
npasaononodnocts (YY1 3.2.2).

13 1.1.1. VYcranaBnuBaTh CYLIECTBEHHBIH NpHU3HAK WU OcCHOBaHMs | OmpeeneHre yrioB MaJleHus U OTPaXKEHHs Ha PUCYHKE
JUIsL CPaBHEHUS YYO1.1.1).
1.1.2. BoIiBIATh 3aKOHOMEPHOCTH B PACCMATPUBAEMBIX SIBJICHUSX | BbIsBI€HHE 3aBUCMMOCTH MEXIy YIJIOM MaaeHUs
1.3.1. Bradoemv Hasvixamu noiyyeHus uHGopmayuu u3 UCMoyHUKO8 | CBETOBOTO JIy4a u yriaom otpaxenus (YY ] 1.1.2).
PA3HLIX Munos, uHmepnpemuposams ungopmayuio pasnuuneix | IlepeBoa nHbopMaluio U3 0IHOM 3HAKOBON CHCTEMBI B
81008 U hopM npedcmasieHusl. JIpyryto (cxema — ypaBHEHHE, TEKCT — MOJEIIb),
paboTa C JaHHBIMH, NMPUBEACHHBIMU HA CXEMAaTUYHOM
pucynke (YVY]1.3.1).
16 1.1.1. VYcranaBnuBaTh CYyIIECTBEHHBIM NpHU3HAK WM OcCHOBaHMs | Ha  ocHOBaHMM  TekcTa 3aJaHusl  ONpe/elieHue
JUTSL CPAaBHCHHSI. CYIIECTBEHHBIX JTaHHBIC B TAOIHIIC, HEOOXOAUMEBIC IS
1.3.1. Braoemv Hasvikamu noiyyeHus uH@Gopmayuu U3 UCMOYHUKOE | PeLICHUs] — ONpeAeaTh Hanboyee pacrnpocTpaHEHHbIN
PA3HBIX MUN08, UHMEPNPemuposams UHGOpMayuo pasiuynsix | 130ToB (GparMeHT Tabmumbl MeHeneeBa OTIMYACTCS
81008 U (hopm npedcmasieHusl. ot obmenssectnoro) (YVYJ 1.1.1).
[lepeBoa mHpOpMaIIK U3 OHOI 3HAKOBOM CHCTEMBI B
napyryto (teket — mozens) (YY1 1.3.1)
18 1.1.2. BbIBIAT, 3aKOHOMEPHOCTH ¥ MPOTUBOPEYUS B | 3aKOHOMEPHOCTH TPHBEICHBI B TECTOBOM (opmare H
paccMaTpuBaeMBbIX SBJICHHSIX. HEO0OXOUMO OTAETUTh BepHble OT HeBepHbIX (YVY]]
1.1.2).
19 1.2.1. Bnanets HaBBIKAMU ydeOHo-uccienoBatenscko | [Ipumenenne HaydyHOW TepMHUHONOTHH (IIeHA JENCHUS,
NEeSTETbHOCTH. npsiMmoe u3Mepenue, norpemHocts) (YVY ] 1.2.3).
1.2.3. BnajgeHue HayYHOW TEPMHUHOIOTHEH. [TpoBenenue y4e0HO-HCCIIeI0BATEIbCKON
JIEATENIbHOCTH, BKIIFOYAIOIIEH: ONpeIeTICHUE MTOKa3aHuil
MU3MEPUTENILHOTO TMpUOOpa, TOTPEUTHOCTH TMPSIMOTO
HU3MEpPEHUS U 3aIlUCh PE3yJIbTATOB MPSIMBIX H3MEPECHUN
¢ nmorpemHocThio (YY1 1.2.1).
20 1.2.1. Bnaners HaBBbIKAMH y4eOHO-UCCIeI0BATEeNbCKOM | BEIOOp M3 TpemToKeHHBIX MaTepUaIbHBIX PECypCoOB
NS TeIbHOCTH (obopymoBaHMEe C OMpEACNEHHBIMH TEXHUYECKUMU

1.2.7. Pa3pabatbIBaTh IJ1aH pelieHust IpoOsieMbl ¢ YYETOM aHaIu3a
UMEIOIIUXCS MaTepHaIbHBIX PECYPCOB

XapaKTEPUCTUKAMH) T€X, KOTOPbIC MO3BOJISTH BBISIBUTH
3apucumocTh (YY1 1.2.7).

[IpoBenenune y4eOHO-UCCIIeI0BATEIbCKOM
JIeATeIbHOCTH, BKJIIOYAIOLIEH MPEACTaBIEHUs, YTO IS
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BBISIBJICHHMSI ~ 3aBUCUMOCTH  OJIHOW  (pu3mveckoit
BEJIMYMHBI OT IPYroi, HeoOXOJUMO H3MEHSTh TOJBKO
OJIMH TMapaMeTp OHKCIEPUMEHTAIbHON YCTAaHOBKH, a
OCTaJIbHbIE JOKHBI ObITh HenaMeHHbIME (YVY ] 1.2.1).

*HoMmepa 3a0aHull, BbI0ENeHHbIE HCUPHBIM KYPCUBOM, OMHOCAMCA K HAUMEHee YCNeUHO 8bINOIHEHHbIM 3A0AHUSAM 68 OAHHOU SPpYnne Y4aCMHUKO8 IK3AMEHA
**xypcusom svloeienvl Memanpeomenmuble pe3yivmamslt, evixoosuue 3a pavku madoauy lu 2 Koouguxamopa EI'D 2026 2. (Quszuxa, 11 knacc)

o Ilpeononoscenue 0 00CmuecHymsix u HeOOCMUSHYmMblX Memanpeomemusix pesyromamax ©I'OC

JUisi mpencTaBlieHHOM TpPYIIbI HEIb3s YTBEPKIaTh, YTO €CThb IOJHOCTBIO C(OPMHUPOBAHHBIE METANPEIMETHbBIE
pEe3yJIbTATBHI.

Haubonee ycnemHo npoieMoHCTpUpOBaHa CPOPMUPOBAHHOCTh TOJBKO 0A30BBIX MCCIIEOBATENbCKUX AeicTBuil: 1.2.1.
Brnagerp HaBbikamMu y4yeOHO-HCCIIEOBATENbCKON aAesrenbHocTH, 1.2.3. Bnanenue HayuyHoOW TtepmuHojoruein 1.2.7.
Pa3pabaTbiBaTh IU1aH pelieHus IpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepUAIbHBIX PECYPCOB.

bazossie nornyeckue aeiicteus (1.1.1. YcranaBnuBaTh CyIeCTBEHHBIN MPU3HAK WM OCHOBAaHMS 1A cpaBHeHus, 1.1.2.
BbISBIIATh 3aKOHOMEPHOCTH B pacCMAaTPUBAEMBIX SIBJICHUSX ), padota ¢ uHpopmanueit (1.3.1. BrageTs HaBbIKaMU MOTyYEHUS
uH(pOpMaIMU U3 UCTOYHUKOB Pa3HBIX TUIIOB, HHTEPIIPETUPOBATH MH(OPMALIMIO Pa3IMYHbIX BUJIOB U (DOPM MPEACTABICHUS) U
perymstuBaoe Y Y/ (3.1.2. CaMOCTOSATENBHO COCTaBIAThH TUIAH PEIICHUST MPOOJIIEMBI ¢ YIETOM MMEIOIIUXCS pecypcoB, 3.2.2.
Bnagers HaBbIKaMM MO3HABATENbHOW pe(IeKCUM KaK OCO3HAHUSI COBEPLIAEMBIX JEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBaHMN (CAMOKOHTPOJIb)), CBSI3aHHBIC C OIPEICICHHBIMU 33JaHUSMH TPOSBISIOTCS HE OJHO3HAYHO, B
OJIHUX CITy4asiX 3a/1aHus BBIIIOJHEHBI 00JI€€ YCHENIHO, YeM B IPYTHX.

Tem He MeHee, MOXXHO YTBEpXKIaTh, YTO HEC(HOPMUPOBAHHBIE METANPEAMETHBIE PE3YyJbTaThl TAKXKE BIMSIIOT Ha
HEYCITCITHOCTD BBIITOJHEHUS 3aJaHNI:

. PerynstuBaeie YV]I. Yuamuecs He MIaHUPYIOT XOJ PEIICHUS, MPOMYCKAIOT 3Talbl perieHus 3agad (mepeBo
€MHMII, TTPOBEPKA Pa3MEpPHOCTH, KOHTPOJb 3HAKOB), HE OLICHUBAIOTCS PE3YJIBTATHI CO «3/IPAaBbIM CMBICIOM), AOIMYCKAIOT
OO0JBIII0E KOTUYECTBO apU(PMETHIECKUX OITHOOK.

. [ToznaBatenbubie YV /][ MposBISIOTCS B HEYMEHUH TEPEBOUTh WH(OpPMAIMIO U3 OJHON 3HAKOBOW CHCTEMBI B
npyryio (rpagux — ¢opmyia, cxema — ypaBHEHHE, TEKCT — MOJEJb); B HEYMEHUU MOCTPOUTH LIETIOYKH PACCYKIECHUN —
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YYACTHUKM HE BHIAT CBS3W MEXKIYy HM3MCHEHHEM OJHOTO MapaMeTpa W HU3MEHCHHEM JpYyroro (IPpONOPIHMOHAIbLHBIC
3aBUCUMOCTH ), B CJIO)KHOCTSIX C IIPpeoOpa3oBaHUsIMU (HOpMyIL.

2.1.3. PexoMeHaaluM ISl yYUTe el 0 COBEPIIEHCTBOBAHUIO NPENOAABAHNS Y4eOHOr0 MpeaMeTa rpyiine
00y4yaromuxcsi ¢ MUHUMAJIbHBIM YPOBHEM MOAT0TOBKH

PCKOMCH,ZIaHI/II/I 6y,HYT IMOCTPOCHBI HA 3aJJaHUAX 0a3oBOro YPOBHA CJIIOKHOCTH H I[G(I)I/IHI/ITaX, KOTOPBIC BBISABJICHBI
OTHOCHUTEJIBHO ATOM T'pYIIIIBI.

B 3amanuu 1 tpebGoBasiock ymeHue pabotarh ¢ rpaduxom (puc.3.2.-1), K OCHOBHBIM OIIMOKaMHU, KpOME OIIMOKH B
dbopmylie U OnpeAcICHUN U3y4aeMoro yJyacTka rpaduka, ObUIM OMIMOKU MpU MPOBEICHUN MaTEMAaTUUECKUX MPeoOpa3oBaHU
(B pacuerax, B TOJCTAaHOBKE OTPHIIATCIHHBIX 3HAYECHUN TMPOCKIIUA CKOPOCTH B (HOPMYIy, OMPEIACICHUH EIUHUIHOTO
WHTEpBaJIa Ha rpaduke).

1 Ha pHUCYHKE NOKa3aH rpaduk U, mic |
i L

JABMCHMOCTH  NPOCKUMH U CKOPOCTH f
]

Tena or spemenn [ Kakosa npoexums a,
4

YCKOPEHHS  9TOr0 Tela B HHTEpBaie
E y
spemern ot 0 ao 0.5 ¢? Orser sanmumTe =
¢ Y4ETOM IHAKA NPOCKLIMH, 0
.
4
{y

]

COreer: M/c-,

Pucynoxk 3.2.-1. 3a0anue I omxpwvimozco eapuanma KUM EI'D no ¢usuxe (¢hpacmenm)
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JIisi TOBBILIEHUsI KadecTBa 3HAHMKM MO (u3uMke M yMeHus paboTaTh ¢ rpadukamMu U QGopMyiamMH PEKOMEHIYETCs
HIDKETIPUBEICHHAs] METO/IMKA Ha JIByX YPOBHAX 0011ero oopasoBanus. B 9 knacce Ha sTane u3yueHus HOBOro Marepuana, B 10
KJIacCEe Ha ATare 3aKperyICHUs.

9 xmacc (6a30BbIil ypoBeHB). Pazmen «Mexanmueckue sBIeHUs». TemMa «MexaHWYeCKOe IBMKEHHUE M CIOCOOBI €ro
OTIMCaHHUS.

10 xnacc (6a3oBbIit ypoBeHb). Paznen «Mexanukay. Tema «KunemaTtukay.

Meroapl/ipueMbl: rpaduyecKue 3ajadyu i OCBOCHHUS KOOPAMHATHO-BEKTOPHOI'O CIOCO0A OMHMCAHMS JIBUXKECHUS
(onmucaHue ABMXKEHHS C MOMOUIbIO BEKTOPHBIX XapaKTEPUCTHK: MEPEMEIICHUs], CKOPOCTH M YCKOPEHMs, UX MPOEKIUH Ha
KOOpPJIMHATHBIE OCHU) W TpuUMeHeHus G(opmyn sl ycKopeHuss MarepuanbHoil Touku (1.1.4), dbopmyn paBHOMEpPHOro
npsiMmosimHeiHoTO NBrkeHus (1.1.5), paBHoyckopenHoro asrkeHus (1.1.6) *.

Meroanueckre peKOMEH Ialuu:

1) npu uzyyeHun (GU3UKU ONMUpPANTECh HA 3HAHUS M yMEHHS, MOJYYECHHbIC YyYAIIMMUCS MPU OCBOEHUU MATEMATUKHU
(anreOphl): TpEICTaBICHUE 3aBUCUMOCTH MEXK]Yy BEJIMYMHAMU B BUJE (OpMyIbI; MpaBujia MpeoOpa3oBaHUsS YpPaBHEHWS,
JUHEWHas 3aBUCUMOCTh, KOOpAMHATA TOYKHU Ha MpPsIMOW, NpsIMOYrojbHas cucreMa koopauHat, ocu Ox u Oy, abciucca u
OpJIMHAaTa TOYKU Ha KOOPJAMHATHOM MJIOCKOCTH;

2) npeanaraite rpa@uKky, MO3BOJSIOIIME CPABHUBATH PABHOMEPHOE M PABHOYCKOPEHHOE JIBUKEHUE, TPU 3TOM 00paTUTe
BHUMAaHHE Ha CIEAYIOIIHE MOMEHTHI: a) JMHEHHYI0 3aBUCUMOCTb IyTH OT BPEMEHHU JBUKEHHUSI CONOCTABHTE C KBAJIPaTUUYHON
3aBUCUMOCTBIO NPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH; 0) comocTaBieHUE rpauKoOB ABUKEHUS IS TE,
JBIDKYIIUXCS C PA3HOM CKOPOCTHIO; B) BUJ I'paduKa 3aBUCUMOCTH (HE3aBUCHMOCTH) CKOPOCTH OT BPEMEHH, COMOCTaBJICHHUE C
rpa)vKoM JIMHEWHON 3aBUCUMOCTH CKOPOCTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JABM)KEHUH; T) IJIOLIAAb MOJA TpapHUKOM
3aBUCUMOCTH CKOPOCTH OT BPEMEHHU YMCIIEHHO paBHA MPONJACHHOMY IYTH; JI) PaBHOMEPHOE [IBM)KEHHE SIBISETCS YaCTHBIM
CIIy4aeM PaBHOYCKOPEHHOTO JBH)KEHHUS.

3) ucnonw3yite rpaduKu, Ha KOTOPBIX OTPAKAIOTCA HE TOJBKO IMOJOXKHUTEIbHBIC 3HAUCHUS MPOCKIHUA (PU3HUECKUX
BEJIMYMH, HO U OTPULIATENbHBIE.

I'paduueckue 3amauu MO3BOJAIOT HE TOJBKO OTpadaThiBaTh M NPUMEHSATh MPEAMETHBIE pe3yJbTaTbl, HO U
MeTaIpeIMETHbIE, CBS3aHHbIE C YMEHUEM CTPOUTD, aHAIM3UPOBATH IPAPUKU U MPOBOJUTH MaTEMaTUUYECKUE TPE0Opa30BaHuUs
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JUI OLCHKH HACKOJIbKO M3MCHUTh OJIHA (PHU3MUECKas BEIUYMHA B 3aBHCHUMOCTH OT H3MEHCHHS Apyrou (MO3BOJISIOT
YCTAHABIIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBAHMS I CPABHEHUS, BBISBIISITH 3aKOHOMEPHOCTH B PAaCCMATPHUBAEMbIX
SIBJICHUSIX, PUOOPETaTh HABBIKK TMOTYyYCHUS WH(POPMAIUHA U3 UCTOYHUKOB Pa3HBIX THUIIOB, MHTEPIPETUPOBATH MHHOPMAIIHIO
pPa3TUYHBIX BUIOB M (DOPM IIPEACTABICHHSI, TPOBOIUTH Pe(ICKCHIO HA OCO3HAHUE COBEPIIAEMBIX JEHCTBUN M MBICIIUTEIHLHBIX

IPOIIECCOB, UX PE3YJIHTATOB).

3ananue 2 KM (puc. 3.2.-2) npencrasisieT coboil ¢pu3HUecKyo 3ajady, B KOTOpOH TpeOyeTcs OLICHUTh W3MEHEHUE
3HauYeHUs (PU3MUECKON BEIIMYUHBI C OMOPON Ha 3aKOHOMEPHOCTh. JK3aMEHYEeMbIM HE0OXOJUMO OBLIO BBISIBUTH, 4YTO BTOpOii
3aKOH HbIOTOHA yCTaHaBIMBAET CBA3b MEXKIY TpeMs (U3NYECKUMU BeJMYMHAMM, HA3BAaHHBIMU B 3a/1aue (CUJia, YCKOPEHUE U
Macca). JlJisi BBINOJTHEHUS 3aJaHusl TPeOOBAIMCH MPEIMETHbIC PE3yibTaThl (3HaAHWE BTOpOro 3akoHa HeroTOHA, yMeHHE
aHaJM3UPOBATh MPOILIECChI) M METANPEAMETHBIE PE3yJbTaThl (BBISBIATH 3aKOHOMEPHOCTH B PAacCMATPUBAEMBIX SIBJICHUSIX,
CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEHIeHUs MPOoOJeMbl C Y4ETOM HMMEIOUIUXCS PECYpPCOB U TMPOBOAUTH pedIEeKCHIO Ha
0CO3HAHKME COBEPIIACMBIX JICHCTBHI U MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB).

2 B wuuepumansHod cucTeme ortcuéra cuna F ocoobuaer Teny  maccoi m
YCKOpeHHe, MOAYib Kotoporo pased 0,6 m/c. Yemy paseH MoAyiib YCKOPEHHS

Telna Maccoil 2m noa JeHCTBHEM CHIIb ;F B 3T0H cucTemMe oTcuéra?

Orper: M,

Pucynox 3.2.-2. 3a0anue 2 omxpwvimozco eapuanma KUM EI'D no guszuxe (ppacmenm)

[TpuuriHaMU, MO KOTOPHIM HE OBLIO BBIOJIHCHO 33JlaHWe Ha JIOCTATOYHOM YPOBHE, MOTYT OBITh HE3HAHHUE (HDOPMYJIBI
Btoporo 3akona HpoTOHa M HE yMEHHE MPOBOJUTH MaTeMaThueckue mnpeoOpazoBaHus (rpeodpazoBaHusi ¢ (popmyaamu,
3alMCaHHBIMKM B OOIIIEM BHUJE) M OIMMOKAMH B MaTeMaTHYECKUX pacueTax. /(s MOBBIICHHUS KauyecTBa 3HAHWU MO (PU3HUKE U
yMEHUSI TPOBOAUTH PacyeThl PEKOMEHIYETCS HIDKCTPUBEICHHAs METOAMKA Ha JBYX YpPOBHAX 00Imiero oopasoanusi. B 9
KJIacce Ha ATare U3y4eHHust HOBOTo Marepuana, B 10 kiacce Ha 3Tare 3aKperuieHus.
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9 knacc (6a30BbIi ypoBeHb). Paznen «Mexannueckue spiaeHus». Tema «B3aumoseiicteue tem.

10 kmacc (6a30BbIil ypoBeHn). Paznen «Mexanuka». Tema «/lunamukay.

Metoapl/ipueMbl U WX COJIEpPKaHHME: PEIIeHHWE pPacUeTHhIX (PU3WYecKUx 3amad Ha NpuMeHeHue Btoporo 3akoHa
Herotona, BUpTyanbHbIi U3HUECKUN SIKCIIEPUMEHT.

Meroanyeckue peKOMEH Ialiu:

1) ybenutech, uTo oOydaromrecs 3HarOT BTopoi 3akoH HploToHAa Kak B MareMaTH4YecKoW (popme 3ammcH, Tak U ero
(bU3MYECKUl CMBICH, KOTOPBIM OTpa)kaeT €JUHCTBO PaBHONEHCTBYIOIIEW CHIIBI, YCKOPEHHS U MAacChl. DTO MOXET OBITh
YCTaHOBJICHO, Yepe3 pa3iuyHble KPAaTKOBPEMEHHbIE KOHTPOJIbHBIE MEPONPUSTHS: (PU3HUECKUI ITUKTaHT, TECTOBOE 3aj[aHUE,
onpoc ((ppOoHTaIbHBIN, B3AUMHBIHI U T.11.);

2) oOpraHusyiTe pelieHue pacyeTHhIX (U3WYECKUX 3a7ady Ha IMOJCTAHOBKY 4YHCIOBBIX 3HAaYeHUW B (HopMyity
(bpoHTanbHas paboTa HAa ypOKe, MHAUBUIYalbHAs pPadOTa Ha YPOKE HIIH IOMa),

3) opraHusyiiTe NpOBEACHHWE KAa4eCTBEHHOIO aHAJM3a W3MEHEHWH (U3MYECKUX BEJIMYHMH C OMOPOM Ha 3aKOH ¢
COIIPOBOKJICHUEM €r0 BUPTYAJIbHBIM 3KCIIEPUMEHTOM, C MOCIEAYIOMINX MTEPEX0IaM K PacUETaM.

3amanue 3 KM (puc. 3.2.-3) nmpezacraBisieT co0oi (U3MUECKYIO 3a/lady, B KOTOpOil TpeOyeTcsi MpoaHaTu3upoBaTh
YCJIOBHE 3a/1auH, BBISIBUTh HEOOXOJAMMbIC 3aKOHOMEPHOCTH M MPUMEHUTD ISl pEIICHUS] pacueTHON pu3znueckon 3amayu. Jms
BBITIOJTHEHUS 3aJlaHusl TPeOOBAMCh MPEIMETHbIC PE3yJbTaThl (3HAHUE 3aKOHA COXPAHCHUSI MEXaHWYECKOM HHEpPruu u
dbopMyJibl MOTEHIHAIBHON HHEPTHMM MaTepUabHOW TOYKHM, HAXOJAIICHCS B OJHOPOJHOM TIOJIE CHJIBI TSDKECTH) U
METanpeIMETHBIC PE3yJIbTaThl (BBISBIATH 3aKOHOMEPHOCTH B pacCMaTPUBAEMbIX SBJICHUSIX, CAMOCTOSITEILHO COCTABISATh IJIaH
perieHus: npobJeMbl ¢ YYETOM HMEIOIIUXCS PECYpPCOB, MPOBOAUTH PEIICKCHI0 HA OCO3HAHWE COBEPIIAEMBIX JIEUCTBHU U
MBICJIMTEIBHBIX TPOIIECCOB, X PE3YJIbTATOB).

3 MakcuManbsHas BBICOTA, HA KOTOPYI 1waida maccoi 30 r MoxeT NoJHATHCA
Mo rAagakoil HAKJIOHHOH MIOCKOCTH OTHOCHTEILHO HAYMAILHOIO  [OJ0MKEHHA,
pasa 0,2 s, Onpejenure KHHETHYECKYI) IHEPIrUi 1Waidsl B HAYAIBHOM
noaoxeHnn. ConpoTHBICHHEM BO3AYXA npeHedpeYb.

Orser: JIK.
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Pucynok 3.2.-3. 3aoanue 3 omxpoimozo eapuanma KUM EI'D no ¢uzuxe (ppacmenm)

[IpyunHamMu, O KOTOPHIM HE OBLJIO BBIMIOJIHEHO 3aJaHHE Ha JOCTAaTOYHOM YPOBHE, MOTYT OBbITh He3HaHUE (HOpMyI
(1.4.7. TloreHnmanbHas SHEPrusi MaTCPUAIBLHOW TOYKA B OJHOPOJHOM Tmoie Tsokectd W 1.4.8. 3akoH coxpaHeHHS
MEXaHUYECKOM SHEPTHH) U HE YMCHHE TIEPEBOIUTh 3HAUCHUE (PU3NUECKUX BelU4rH B cucteMy CU. J1Jis MOBBIIICHUS KaueCcTBa
3HaHUH MO0 U3KMKE U YMEHUS PelllaTh pacueTHble PU3NYECKUE 33/1a4l PEKOMEHIYETCSl HIDKEPUBEICHHAsT METOAMKA Ha JIBYX
ypOBHsIX 00111ero oOpa3oBaHusi. B 9 kinacce Ha sTarne uzydeHust HOBoro matepuana, B 10 kiiacce Ha 3Tare 3aKperyieHusl.

9 knacc (0a3oBblIil ypoBeHb). Paznen «Mexanuueckue aBiieHus». Tema «3aKOHbI COXPAHEHUS».

10 xnacc (0a30BbIi ypoBeHb). Paznen «Mexanukay. Tema «3aKOoHBI COXpAaHEHUSI B MEXAHUKEY .

Meroapl/ipueMbl 1 UX COAEpPKAHUE: JEMOHCTPALMOHHBINA KCIEPUMEHT Ha 3aKOH COXPAHEHUS SHEPruu; pEIIeHHUE
pacyeTHbIX (PU3MYECKUX 3a/lady Ha NMPUMEHEHHE BBIIIEHa3BAHHBIX (POPMYJ U, JOMOJHUTENBHO, (DOPMYJIIBI ISl ONpPEACIICHUS
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

Meronnueckue peKOMEHIalin:

1) ybenurech, yTo OOyUarouiyecsl 3Hal0T HEOOXOAUMBbIE (POPMYJIBI, UTO MOXKET OBITh YCTAHOBIJIEHO, UY€pe3 pa3INyuHbIC
KpPaTKOBPEMEHHbIE KOHTPOJIbHBIE MEPOIIPUATHS: GU3NUECKUIN TUKTAHT, TECTOBOE 3a7aHue, onpoc ((PpOHTaIbHBINA, B3AUMHBIN U
T.J1.);

2) B mpolecce TEKYIIero KOHTPOJs, MO JII0OOM TeMe, COo3laBaiTe YCIOBHs JJisl MEpeBoja 3HAUYCHUH (HU3NUECKUX
BeJIM4YMH B cucteMy CU;

3) npu TPOBEICHHM JEMOHCTPAIMOHHOTO OJKCIIEPUMEHTA (JABMKCHUE IIApUKA HA HUTH, IBIDKCHHE IIAPHKA 10
HAKJIOHHOM IJIOCKOCTH BBEPX M BHU3, MaATHUK MakcBeiia) o0CyIUTh 3aMKHYTOCTh CUCTEMBI U YCJIOBHSI IPUMEHEHUS 3aKOHA
COXpaHEHUsI MEXaHUYECKOIN SHEPTuH,

4) opraHu3ydTe pelleHHe pacyeTHhIX (HU3NYECKUX 3a7ady Ha TOJCTAHOBKY YHCJOBBIX 3HAa4eHUH B (Qopmyiy
(ponTanmpHas paboTa Ha YpOKe, MHAUBUAyaIbHas padoTa Ha ypOKe WIIH JJOMa).

3ananue 7 KM EI'D (puc. 3.2.-4) npeacrasisier co0oi (pU3MUECKyto 3a/1a4y, B KOTOPOH TpeOyeTcs MpoaHaIu3upOBaTh
YCJIOBHE 33/1a4H, BBISIBUTH HEOOXOAMMbIE 3aKOHOMEPHOCTH M MPUMEHUTH ISl PEUIeHUs] pacyeTHOW gu3nueckoi 3anauu. s
BBITIOJIHEHUS 33JlaHus TpeOOBaJIUCh MPEIMETHBIE PEe3yibTaThl (3HAHUE CBSI3M TEMIIEpATyphl ra3a CO CpeaHEeNd KUHETUYECKOU
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PHEpruer MOCTYMaTeNbHOTO TEIJIOBOTO ABMKEHHUS €ro MoJjeKkyn u ypaBHeHue p = nkT) u merampeameTHble pe3ysbTaTbl
(BBIABIIATh 3aKOHOMEPHOCTH B PAacCMaTPUBAEMBIX SIBICHHUSX Ui OICHKM H3MEHEHHH 3HaueHWH (U3NYECKUX BEIUYHH,
CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEHICHHs] MPOOJEeMbl C YYETOM HMEIOIIMXCS PECYpPCOB M MPOBOJIUTH PEQIICKCHIO Ha
OCO3HAHKE COBEPIIAEMBIX JICHCTBUI ¥ MBICIUTEIBHBIX MTPOIECCOB, HX PE3yJIHTATOB).

7 [Ipn Hew3MeHHOH KOHLEHTPALUMH MOIEKY!l palpekeHHOr0 HeOHa CcpeaHss
KHHETHYECKAA OJHEPIHA TEIUIOBOIO JBHMMKEHHA €r0 MOIEKY]I VBEIHYHIACK
B 1.4 paza. Bo ckonsko pas 1npu 3moM yYBeIHYWIOCH JaBleHue rasa’?

Orper:B - pas(a).

Pucynok 3.2.- 4. 3a0anue 7 omxpwvimoeo eapuanma KUM EI'D no ¢usuxe (ppacmenm)

3aganue 7 MO CBOEMY COJEP>KAHHMIO OYEHb TECHO CBS3aHO C 3a7aHueM 9, B KOTOpoM TpeOOBajoCh, ONUPASICh HA TAKUE
e (PopMysibl, aHATM3UPOBATH (PU3MYECKUE TMPOIECCHl U SBJICHUS. 3afaHue 9 BBINOIHEHO 0OJiee YCIEIIHO B ATOW TpyIIie
BBIITYCKHUKOB. ClleZI0BaTEIbHO, CII0KHOCTH CBSI3aHbl MMEHHO C YMEHHUEM pellaTh pacueTHbIe (pU3MUecKue 3a1auH.

10 xmacc (6a3zoBbiii ypoBeHb). Paznen «MomnekynapHas gusnka u TepMoauHaMukay. Tema «OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUNY.

Meroapl/ipueMbl U HUX COJEpKAHUE: PEIICHWE PACUYETHBIX (PU3NUECKHX 3a/ad Ha TPUMEHEHHE BBIIIICHA3BAHHBIX
dbopmyi.

Meroanuecknue peKOMEH/1aluu:

1) yOemuTech, 4T0 0OydYarOIIHUecs 3HAIOT HEOOXO0aUMbIe (OPMYJIBI, YTO MOXKET OBITh YCTAaHOBJICHO, Yepe3 pa3IMYHbIC
KpPaTKOBPEMEHHBIE KOHTPOJIbHBIE MEPOTIPUATHUS: (PU3NUECKUN TUKTAHT, TECTOBOE 3aJjaHuE, ONpoC (PpOHTATBHBIN, B3AUMHBIN U
T.J1.);

2) opraHM3yiTe peuIeHHE pacueTHBIX (PU3NYECKUX 3a]ad Ha MPUMEHEHHUE KaxIoi u3 (Gopmyn mo oTaenbHOCTU (3TO
MOXXET OBITh JOMAITHSISI CaMOCTOsITeIbHAs paboTa (TPEHUHT) JUIsi OTPAOOTKM YMEHUS OQOpPMIISITH pEIIeHUE 3aaad H
3allOMHHAHKE 0003HAYEHUI (PU3NMUYECKUX BETUYMH U (POPMYJI, YCTAHABIUBAIOIINX CBA3b MEXKIY HUMU);

3) opraHu3yiiTe penieHHe pacyeTHbIX (PHU3MYECKUX 3aJad Ha MPUMEHEHHe [BYX (GOpMylT U MaTeMaTHYECKUX
npeoOpa3zoBaHuii ¢ HUMU (Ha ypoke, GpPOHTaIbHO, B Mapax WX IPyIIIe).
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3amanue 11 KM EI'D (puc. 3.2.-5) nmo Buay AeSITEILHOCTH MOX0KE HA 33JJaHHE 2, KOTOPOE TOKE BBI3BATIO CIIOKHOCTH.
ConeprkaHue mpeacTaBiseT co0oi (U3NYECKYIO 3a/1auy, B KOTOpOil TpeOyeTcsl OLIEHUTh M3MEHEHHE 3HAYeHUs (PU3NUIeCcKOu
BEJTMYMHBI C OTIOPOM HA 3aKOHOMEPHOCTh. DK3aMEHYEMBbIM HE0OXOJAMMO OBLIO BBISIBUTH, U4TO 3aKOH KynoHa ycTaHaBiIMBaeT
CBSI3b MEXNY (PM3UUYECKUMH BETMIYMHAMU, Ha3BAaHHBIMU B 33/1aue (CHJIa, SJIEKTPUICCKUE 3apsabl M PACCTOSIHUE MEKIY HUMHU).
Jl71st BBINOSTHEHUA 3aaHus TPeOOBAUCh NMPEAMETHBIE pe3yJIbTaThl (3HaHue 3aKoH KysioHa, yMeHre aHaM3upoBaTh MPOIIECCHI)
U METarpeJMETHbIC Pe3yNbTaThl (BBISBISATH 3aKOHOMEPHOCTH B paccMaTpUBAEMbBIX SIBIICHUSAX, CAMOCTOSITEIbBHO COCTaBJISATh
IUJIaH pelIeHus POOJIEMBbI ¢ YIYETOM UMEIOIIUXCSl PECYPCOB M MPOBOJIUTH Pe(IIEKCUIO HA OCO3HAHUE COBEPIIAEMBIX JICHCTBHIM
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3yJIbTATOB).

11 | Cuasl  2NEKTPOCTATHYECKOID  BIAHMOACHCTBHA  MEKAY JIBYMA TOMCYHBLIMH
JAPAACHHBIMM TeJaMi paBHbl 10 Moayao 6 MH. Kakum craser Moayas aTHx e,
CCIIH 'iil]."li'l,'l K100 Tena }'Ill..‘.'“l"lﬂll: B l:‘ ]."lill:l. ol |'I'iiL'L'H!IHHHl.' !\tCH{JI}' reJiaMH
OCTABHTH HEHIMEHHBIMT

Chreer: mH.

Pucynok 3.2.-5. 3adanue 11 omxpwvimoeo eapuanma KUM EI'D no ¢usuxe (ppacmenm)

[IpyuriHaMu, O KOTOPBIM HE OBLIO BBIMOJIHEHO 33JlaHME HA JOCTATOYHOM YPOBHE, MOTYT OBbITh HE 3HAHUE (POPMYIIbI
3akoHa KyJoHa 1 He yMeHHe NpoBOAUTh MaTeMaTUYECKHe IpeoOdpa3zoBanus (mpeodpazoBanus ¢ GopMysIamMu, 3alMCAaHHBIMUA B
o0111eM BHJI€) U OITMOKaMU B MaTEMaTUYECKUX pacueTax. JIJis MOBBIIEHUsI Ka4ecTBa 3HAHUM 10 (PU3UKE U YMEHUS MPOBOIUTD
pacueThl peKOMEHIyeTCs HIKenpuBeAeHHast MmeToaunka s 8 u 10 kiacca.

8 kmacc (0a3oBBIM ypoBeHb). Pazien «DiIeKTpHUYecKHue W MAarHUTHBIC SBJICHUS». Tema «DJIeKTpUUECKHE 3apsiibl.
3apsKEeHHbIE TeNa U UX B3aUMOJCHCTBUSY.

10 xnacc (0a30BbIl ypoBeHb). Paznen «dnektpoauHaMukay. Tema « DJIeKTPOCTaTHKA.

MeToapl/ipueMbl U UX COAEpIKAHUE: PEIICHHE pacyeTHBIX (PU3MYECKUX 3a]ay Ha NMpuMeHeHue 3akoHa KyioHa, Meron
aHaJOrUil, BAPTYaJIbHBIM (PU3NYECKUN SKCIIEPUMEHT.

Meronnueckrue peKOMEHIalin:
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1) npu u3yuenuu 3axkoHa KyrnoHa mpoaeMOHCTpUPYHUTE €ro aHajloruio ¢ 3akoHOM BcemupHOro tsaroreHus, 4ro Oyjaer
CIOCOOCTBOBATH €r0 3aTIOMHUHAHUIO;

2) yoeauTtech, 4To 00yUaroNrecs 3HAIOT 3aKOH B MaTeMaTHYeCKOH (hopMe 3aICH, 9TO MOXKET ObITh YCTAHOBJICHO, Yepe3
pa3nuYHbIC KPATKOBPEMEHHBIE KOHTPOJIBHBIE MEPOTIPUATHS: (U3HMUCCKUI TUKTAHT, TECTOBOE 3a/JaHue, onpoc ((ppoHTaIBHBIH,
B3aUMHBIN U T.11.);

3) opraHmM3yHTe peCIICHHE pPacCUCTHBIX (PHU3MUECKUX 3aJad Ha TOJCTAHOBKY YHCJIOBBIX 3HAYCHUH B (OpMYyIIy
(bpoHTanbHas paboTa Ha ypOKe, MHAUBUIYyalbHAs padOTa Ha YPOKE HIIH JI0Ma),

4) mpoBeaUTE HA YPOKE KAUECTBEHHBIM aHAIU3 U3MEHEHUM (PU3UUYECKHM BEIMYUH C OMOPON HA 3aKOH U COMPOBOXKAs
€ro BUPTYaJIbHBIM SKCIIEPUMEHTOM, C MOCIEAYIOUIUX MEPEX0/iaM K pacueTam.

3anmanue 13 KM EI'D (puc. 3.2.-6) sBiseTcs pacueTHOW GU3NICCKOM 3a1adek, KOTOpas OMUPaCcTCs Ha CXEMaTHICCKHIMA
pUCYHOK. [l BBIMOJHEHMS 3a/laHusl TPEOOBAIMCH MPEIMETHBIC Pe3yJIbTaThl (3HAHUS 3aKOHA OTPAKECHHSI CBETA, YMECHHUE
pacro3HaBaTh MPOIECChl) M METANpPEAMETHBIE PE3yJbTaThl (YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK (OMpPENENsTh YTJIbl
NaJICHUS] U OTPAYXKEHHUS HA PUCYHKE U BBISABIISITh 3aKOHOMEPHOCTH B PACCMATPUBAEMBIX SIBIICHUSIX ).

13 | Ceer najaer Ha rOpPHIOHTAIBLHO PACNONOKEHHOE
mockoe  3epkano.  Yron  Memay  najarmolmm
H oTpamEéHHBIM aydamu pased 70°. Kakum craner
Yron  MeRAYy ITHMH Jy4aMH, €CIH [OBEPHYTH
1epkano Ha 10°, kak nokazaHo Ha pucyHke?

Orser: IPaaycos.
Pucynox 3.2.-6. 3aoanue 13 omxpvimozco eapuanma KHUM EI'D no ¢uzuke (ppacmernm)

[TprurHaMU, TIO KOTOPBIM HE OBLJIO BBITOJIHEHO 33JaHWE Ha JOCTAaTOYHOM YPOBHE, MOTYT OBITh HE 3HAHHE 3aKOHA
OTpPaXKCHHSI CBETA M OTCYTCTBUE OOpPA3HOTO MPEACTABICHUS MPOIEcca, KOTOPHIH ONMUCAaH B YCIOBUM 3a1a4u. J[j1s MoBbIICHUS
KauyecTBa 3HAHUH MO (PU3UKE M YMEHHUS IPOBOJMUTH PacdyeThl PEKOMEHIYETCs HUKCEIpPUBEICHHAsS METOIUKa Uil 9 Kiacca Ha
ypOBHE MU3yUeHHUsI HOBOI0 MaTepuaja u g 11 kitacca Ha ypoBHE 3aKpeIICHHS U TIOBTOPCHHMSL.
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9 kinacc (0a3oBbIil ypoBeHb). Paznen «CBeToBble siBiIeHUsD. Tema «3aKOHbI pacCIpOCTPaHEHUS CBETa.

11 xmacc (6a3oBbIit ypoBeHb). Paznen «Konebanust u BonHby. Tema «OnTukay.

MeTtoasl/mpuemsl 1 UX cofepxanue: GpoHTadbHas JadopaTopHas paboTa U JEMOHCTPAIIMOHHBINA SKCIIEPUMEHT Ha TEMY
«HMccrnenoBanue 3aBUCHMOCTH yIVIa OTPAXEHHS CBETOBOIO Jiyda OT YyIJla MaJE€HUS», PEIIEHUE 3SKCIEPUMEHTAIbHBIX
(¢u3nyecKuX 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKEHMsSI CBETA, PEIICHUE (PU3NYECKUX 33]1a4 Ha IOCTPOCHUE.

Meronnueckue peKOMEHIaliN:

1) npu u3yuyeHUM 3aKOHA OTPAKEHMs CBETAa ONUPANTECh HA MEXKIPEAMETHBIE IMOHSATHS: CBETOBOM JydY, IJIOCKOCTb,
HOJIYIUIOCKOCTb, YIOJl, NEPIEHAUKYJISP, KOTOPhIE M3y4aIMCh PAaHEE HA YPOKAaxX I€OMETPUU (OpPraHu30BaThb NOBTOPEHHE Ha
OCHOBE (PpOHTATILHOM Oece bl UM OIpoca);

2) UCTIONB3YITE yUeOHBIH (PU3HMUECKUI SKCIIEPUMEHT 0 TeMe, KOTOPBIN MPOCT U IOCTYIICH KaK Ha YPOKe, TaK U J0Ma,

3) mpoBeANTE IEMOHCTPAIIMOHHBIIN 3KCIIEPUMEHT, COMIPOBOXKAAS €0 PUCYHKOM, MOJISIIUPYIOLIUM MPOILIECC OTPAKCHHS U
CJIEJIOM, pelaiTe pU3NYEeCcKUe 3a4auu Ha IOCTPOCHHUE;

4) monmbepuTe SKCICPUMCHTAIBHBIC 3aJaul, OTPaXKAIOUIMEe HM3MCHCHHWE yTIja TMaJeHUs W IMOBOPOT 3epKaia, jalee
NEPEXOJIUTE K PACUETHBIM (PU3UUYECKUM 3aJauaM ¢ 00s3aTeIbHBIM [TIOCTPOCHUEM PUCYHKA.

3amanue 16 KUM EI'D (puc. 3.2.-7) siBnsieTcs KaueCTBEHHON (pU3MUECKON 3a7adyeil, KOTopasi OMUpaeTcs Ha TaOIUYHbIC
naHHble (PpparMeHT Tabnuibl MeHaeneeBa oTIiMYaeTcs OT oOlen3BecTHOro). Ha ocHoBaHUM TeKCTa 3aaHMs ONPENENISOTCS
CYILIECTBEHHbIE JaHHblE B TaOJMIle, HEOOXOAUMBbIE i perieHus. JlJis BBINMOTHEHUS 3a/laHusi TPeOOBANIHMCh MPEIMETHbBIE
pe3yabTaThl (3HAHUSL COCTABA SIIEP U YMEHHUE €r0 ONPEENsATh M0 3aJaHHBIM MacCOBBIM M 3apSAJ0BBIM YHCIIaM, 1O MOJI0KEHUIO
B MEPUOJUYECKOM CHUCTEME 3JIEMEHTOB) M METANpEeAMETHbIE pe3yJbTaThl (yCTaHaBIMBATh CYIIECTBEHHBIH NPU3HAK HWIIH
OCHOBAaHWUsI JUIsi CPAaBHEHUS — ONPEACIISITh HanOoIee pacpoCTPaHSHHBIN H30TOM).
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Ha pucyuxke npeacrasnen ¢parment [leproaudeckoil cHCTEMBI  IEMEHTOB
JH. Menneneepa. [lon HasBanmeMm Kama0ro NIEMEHTA IPHBEACHBI MACCOBLIE
YHCIA €r0 OCHOBHBIX CTadMIbHBIX H30TONOR, [TpH HTOM HMMHMIT HHIEKC OKOIO
MACCOBOIO YHCNA YKA3blBAET (B [POLEHTAX) PACHPOCTPAHEHHOCTE HIOTONA
B [IPHPO/IE.

Li 3|Be 415 B
2- “ JIHTHA BEPHILNII BOF
?\l_l ﬁ",' 10H0 1 Rl ”}JU
Na I1{Mg 12|13 Al
3 111 HATPHIL MATHHI ) AJHOMAHHA
23II.II.I 2"1"-'i'2|5'lII:‘I-!I 2J;rl-!ll.l
K 19| Ca 20| Se 21
[1' KA KAJTRLII CHAHTHA
4 39, 4l |40 44, 45,00
| 29 Cul| 30 Zn| 31 Gal
1"-" ME/ T LIHHE FAJLIHA
63, 65,  [64,,66,.68 ] 69, T1,,

FanHIIHTE YHCIO HUH'I'FHHUH B Aapc Hanbonee PE[L‘II[KW'I'FHHEHHU['U cTabHIbHOIO
HIOTOI KdJIHA.

Oraer:

Pucynox 3.2.-1. 3aoanue 16 omxkpvimozco eapuanma KHUM EI'D no ¢usuke (¢ppacmernm)

[TprunHamMu, MO KOTOPBHIM HE ObLIO BBHIMOJHEHO 3aJJaHhe Ha JOCTATOYHOM YPOBHE, MOTYT OBITh HE 3HAHUE COCTaBa SiJEP
M0 3aJaHHBIM MACCOBBIM W 3apSAJOBBIM YHCIAM W TI0 TOJOKEHUIO B TEPUOIUYECKON CHCTEME DJIEMEHTOB U yMEHHE
OTIpEIEATh KOJIMYECTBO MPOTOHOB M HEUTPOHOB B sipe. OO ITOM CBUAETENHCTBYET W Beep OTBETOB. JIJisl MOBBIIIICHUS
KauecTBa 3HAHWM MO (U3NKE U YMEHHUS ONMPENEIATh COCTAB sIpa PEKOMEHAYETCS HUKEIPHUBEACHHAs METoIMKa s 9 Kiacca
Ha ypOBHE U3Y4YEHHUsI HOBOTO MaTepuaia u s 11 kiiacca Ha ypOBHE 3aKpEIUICHHUS U TIOBTOPEHUSI.

9 knacc (6a30Bbiii ypoBeHb). Pa3nen «KBantosbie sBieHus». Tema «CTpoeHHe aTOMHOTO SIAPay.

11 xnacc (6a3oBbIit ypoBeHb). Paznen «KBantoBas ¢puszuka». TeMa « ATOMHOE SIPO».
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MeToabl/TipueMBbl ¥ UX COJIEpKaHUE: YIPAKHEHUS HA ONpe/iesieHne COCTaBa sAep MO 3aJJaHHBIM MAaCCOBBIM U 3apsiI0BBIM
YHUCJIaM U 10 NOJIOKEHUIO B IEPUOIUYECKON CUCTEME AIIEMEHTOB.

Meroanueckie peKOMEHIAuu: padoTy MPOBECTH Ha ypokKe (PpOHTAIBHO, a 3aTeM MEPEBECTH B WHIAWBHUIYAIBHYIO
paboty (mogo0paTh CEpPHIO OJTHOTUITHBIX 33aIaHUN JIsI OTPAOOTKH YMEHUS ).

3amanue 18 KUM EI'D (puc. 3.2.- 8) sABisercss MHTETPUPOBAHHBIM 3aJaHUEM, IOCTPOCHHBIM Ha TEKCTOBBIX
YTBEPXKJICHUSIX W3 Pa3HbIX pa3/iesioB Kypca (U3MKU IS MPOBEPKU 3HAHUM (PU3NYECKOTO CMBICIA M3YUYEHHBIX (DPU3NYECKUX
BEJIMYMH 3aKOHOB U 3aKOHOMepHOocTel. CIOKHOCTh 3aJaHMsl 3aKJII0YAeTCs B TOM, YTO KOJMYECTBO (PU3WYECKUX BEJIMYUH U
3aKOHOB B Kypce (U3UKH OYEHb OOJIbIIIOE, JTO Camble PACHPOCTPAHEHHBIE 3JIEMEHTHI COJEPXKAHMS M CIIEOBATENBHO,
OPHEHTUPOBATHCS HAJ0 Ha Bech Kypc ¢ 7 mo 11 kmaccel. [{ns BoinmonHenus 3ananust B 2026 roay TpeOoBaiuch NpeIMETHBIC
pe3yJbTaThl (3HAHMUS CBSI3M MEXKIY JBYMSI BEKTOPHBIMHU (U3UYECKUMHU BEIMYMHAMU CKOPOCTh U YCKOpPEHUE MpH
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU; OTIWYUTEIBHBIX OCOOCHHOCTEM KOHBEKIIMM, KaK Crocoba Teruionepenayu;
(GOpMYITUPOBKH 3aKOHA COXPAHEHMS AJIEKTPUUECKOTO 3apsjia; CBOMCTB SJEKTPOMATHUTHBIX BOJH W 3aBUCUMOCTH SHEPIHUH
(GbOTOHA OT JUIMHBI BOJIHBI) U METANPEAMETHBIC PE3YIbTaThl (BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBJICHHSX).

‘I’ BblﬁCpHIC BCC BCPHBLIC YTBEPAICHHA O l.tlll'lll‘iﬂlfl(ll.". HBJICHHAX, BCIHYHHAX
H 3AKOHOMEPHOCTHX. JanuunTe II.I'HI]I['I]:I. Mo KOTOphIMH OHH YKa3aHbI.

1 ) Ecim NpH ABHACHHH TCaa no II['I‘H."-'I{!IIi CKOpOCTE TEJa © TCHCHHEM BpPCMCHH
YMCHBIUACTCH, TO BEETOP VCKOPCHHA COHANPABJICH BCKTOPY CKOPOCTH TCA.
"] TCII.’IUIIL’["‘C,'IH‘{{I I]}"IE‘H KOHBCKLIHH Iiiiﬁ.'ll{!,'liﬂ."l CH B AHJIKOCTAX H I'A3ax.

3) B anextpuueckn M30AMpOBAHHON cHcTeMe anredpanueckas cyMMa 3apsaios
BCEX YACTHIL, BXOAALIMX B ITY CHCTEMY, OCTAETCH HEHIMEHHOI.

4) llpn nepexoae MEKTPOMArHHTHON BOAHBL W3 OAHOI Cpeisl B APYIVIO
HIMEHSETCH JUIMHA BOJHBLI, 4 YacToTa M CKOPOCTL €€ pacnpocTpaHeHHs

OCTAKTCH HEHIMEHHBIMI.
5) Dueprus GOTOHA PACTET ¢ YBEAHYSHHEM €0 JUIHHEL BO/IHBL.

Oreer:
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Pucynoxk 3.2.-8. 3aoanue 18 omxpwvimozo eapuanma KUM EI'D no ¢usuxe (ppacmenm)

Beep otBeToB mokaszan, uto oTBeT 2 BBIOpamu 70% ydYacTHHKOB dK3aMEHA, CIICIOBATEIbHO, 3HAHHUS O KOHBEKIIHH,
dbopmupyembie B 8 kiacce ecth. OTBeT 3 (BepHBIN) BbIOpann 74% y4aCTHUKA, YTO CBHJACTEIBLCTBYET O HAJIMYWW 3HAHUU O
3aKOHE COXPAaHEHHUSI AMEKTPUUECKOro 3apsa. [[puunHaMu HU3KOTO YPOBHS BBIITOJHEHHS SBIJISIETCS] BHIOOP JIMIITHUX -HEBEPHBIX
BAPUAHTOB OTBETOB: 39% mocuuTanu BepHbIM OTBET 5, 32% otBeT | u 28% oTBeT 4.

[IpuyriHamMu, MO KOTOPHIM HE ObLIO BHITIOJIHEHO 33JJaHuE Ha JOCTATOYHOM YPOBHE, MOTYT ObITh HE 3HAHUE!

1)  cBsA3M MeXIy JIBYMS BEKTOPHBIMH (PH3MUCCKUMHU BEIMYMHAMH CKOPOCTh M YCKOPEHHE MPH PaBHOYCKOPCHHOM
NPSIMOJTMHEWMHOM JBW)KCHUM WJH, B 1I€JIOM, HE C)OPMUPOBAHHOCTh 3HAHUI 00 3TOM BHUJIC JABUKEHHUS, YTO MOATBEPKIACTCS
HEYCIEITHOCTHIO IPU BBHIMIOJIHEHUH 3a/1aHus 1;

2)  CBOWCTB 3JICKTPOMArHUTHBIX BOJIH;

3)  3aBUCHMOCTH PHEpPruu (OTOHA OT JJIUHBI BOJHBI.

JIJisi TIOBBIIIEHUST KadyecTBa 3HAHMM MO 1.1 pEeKOMEHIyeTCs HUKENpPUBEJACHHAs METOJMKA Ha JIBYX YPOBHSX OOIIEro
obOpazoBanus. B 9 kiacce Ha »Tane u3ydeHusi HOBOro Marepuaia, B 10 kiacce Ha aTare 3aKperuieHus.

9 kmacc (6a30BBIli ypoBeHB). Pazgen «Mexanndyeckue sBiacHUs». Tema «MexaHHMUECKOE JBH)KCHHE M CIIOCOOBI €ro
OTIMCAHUSI.

10 xnacc (0a30BbIlt ypoBeHs). Paznen «Mexanukay. Tema «KunemaTtukay.

Mertoapl/mpueMbl: Tpaduyeckue 3aaadd sl OCBOCHHUS KOOPAMHATHO-BEKTOPHOTO CHOCOOa OMUCAHUS JBUKEHUS
(omucaHue ABUXKEHUSI C MOMOIIBI0O BEKTOPHBIX XAPAKTEPUCTHUK: MEPEMEIICHUsI, CKOPOCTH U YCKOPEHUS, UX MPOEKIUN Ha
KOOPAMHATHBIE OCH).

Mertoanueckue peKOMEH Ialiu:

1) mpu u3ydeHun (U3UKKA ONMUpPANTECh HA 3HAHWS M yMEHHS, MOJYYCHHBIC yYAIIUMUCS TPU OCBOSHWU MAaTEMAaTHUKH
(anreOpbI): BEKTOP, MPOEKIUS BEKTOPA, KOOPAUHATHAS TIIOCKOCTb;

2) mpemaraiite rpadukd, TO3BOJISIONIMNE CPaBHUBATh PABHOYCKOPEHHOE JIBM)KEHHE, TPU KOTOPOM CKOPOCTh
YBEJIMUMBACTCSl U YMEHBIIIACTCS;
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3) ucnonb3yiite rpaduky, Ha KOTOPHIX OTPAXAIOTCS HE TOJBKO IMOJOKUTEIbHBIE 3HAUYECHUS MPOCKIUN (PU3NYECKUX
BEJIMYMH, HO U OTPULIATENbHBIE.

Jlnis ycTpaHeHHs] HEIOCTaTKa B 3HAHMSIX CBOMCTBA JIEKTPOMArHUTHBIX BOJIH, PEKOMEHAIIMH MOTYT OBbITh CIIEAYIOIIHE:

11 kmacc (6a30BbIi ypOBEHB), pasaen «Konebanus u BOIHBD, TeMa «MeXaHnIeCKHUe | SJICKTPOMArHUTHBIE BOJTHBD).

MeToabl/TipueMbl: 1IeMOHCTPAIIMOHHBIN (PU3UUECKUN IKCIIEPUMEHT, KAYECTBEHHbIE (PU3UUECKUE 3aJaUH.

Meroanueckne peKOMEH/Ialuu:

1) npu mnpoBeaeHun JeMOHCTpauuii 1o TeMe «CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XCHUE, MPEIOMIICHUE,
noyisipu3anusi, Au@paxius, UHTEPPEpEeHIHs» OOCYIUTh KaK MEHSAIOTCS (U3UYECKUE BEJIUYHMHBI, OIMKMCHIBAIOIINE
AIIEKTPOMArHUTHBIE BOJHBI (YACTOTA, CKOPOCTb, JYIMHA BOJIHBI U T.11.);

2) TpensioKUTh KAYECTBEHHbIE 337aud, IMO3BOJISIIOUIME MPOBEPUTHh 3HAHMS, IOJYYEHHbIE NPH PACCMOTPEHUU
JIEMOHCTpaLHM.

Jliist ycTpaHeHust HeIoCTaTKa B 3HAHUAX 00 sHEpruu (poToHa, pEKOMEH AU MOTYT OBITh CJIEAYIOIINE:

11 knacc (6a30BbIi ypoBeHb), pasnen «KBantoBas pusuka», Tema « JIeMEHTbl KBAHTOBOU ONMTUKI.

MeToabl/TipueMBbl: pacyeTHbIE U KaueCTBEHHbIC (PU3NYECKUE 3a/1a4, BUPTYAJIbHBIN (DU3UUECKUIN IKCIIEPUMEHT.

Meronnuecknue peKOMEHIalin:

1) yoenutech, uyTo oOyuaronmecs 3HaT (HOpMyITy SHEpPruu (OTOHA KaK B MAaTEMAaTUYECKOH (opMe 3aluCH, TaK U €¢
(U3MYECKUI CMBICH, YTO MOET ObITh YCTAHOBJIEHO, YEpe3 pa3IuYHble KPATKOBPEMEHHBIE KOHTPOJIbHBIE MEPOIPHUSTHS:
buU3nYECKUil AUKTAHT, TECTOBOE 3a7aHue, onpoc ((PpoHTaIbHbBIN, B3aUMHBIN U T.1.);

2) opraHu3zyWTe pelieHne pacueTHhIX (U3MUECKUX 3a/lad Ha TOJICTAHOBKY YHCIIOBBIX 3HAuYC€HUU B GHOpMyIy
(bpoHTanbHas paboTa Ha ypOKe, MHAWBUIYyalbHAs paboTa Ha yPOKE MM I0Ma),

3) mpoBenuTE KAYeCTBCHHBIN aHaIM3 M3MEHEHUH (M3UYECKHUH BEIWYMH C OMOPOM HA 3aKOH M COMPOBOXKIAsS €ro
BUPTYaJIbHBIM SKCIIEPUMEHTOM.

Kpome BblleckazanHoro, B mpoiecce oOydeHus (pu3uke, HauMHas C 8 KJjacca, MOXKHO MCIMOJIb30BATh CUCTEMHO-
(GYHKIMOHATIBHBIM METOJOJIOTMYECKU Mox0/l TeXHOJOTHMH CHUCTEMHOIO0 YCBOEHHS 3HAaHUM. 3HaHHS (PU3MYECKOrO CMBbICIIA
U3YYEHHBIX (DU3MYECKUX BEJIMYMH UM 3aKOHOB MMEIOT OOIYI0 CTPYKTYpY, CII€OBATENbHO, 3HAHMS O HUX BJEYET 3a CcOOOil
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AHAJIOTUYHOCTH MIPOIEAYP MOTYUCHHSI TIPOU3BOTHOTO 3HAHUS O KAXKIOM U3 TaKUX 3JIEMEHTOB. [10/1X01 MOXKET HCIIOTh30BATHCS
IIPY OPTaHMU3AIUN CAMOCTOSTEIIBHON pabOThI (HampuMep, padboTa ¢ TEKCTOM (GU3HIECKOTO COMIECPKAHMS/yIeOHUKOM).

OCHOBHBIMH TPYJIHOCTSIMH, C KOTOPBIMH CTOJIKHYJIUCh BBIMTYCKHUKHA ATOW TPYMIBI, KPOME OTCYTCTBUS TPEIMETHBIX
3HAHHM, 3TO OTCYTCTBHE MPEAMETHOTO PE3yJIbTaTa, CBSI3aHHOTO C PEIICHUEM PACYCTHBIX (DU3UICCKUX 33]1ad U HEJIOCTATOYHOM
c(OpPMHUPOBAHHOCTHIO METANPEAMETHBIX PE3yJIbTaTOB HA BBISBICHUE 3aKOHOMEPHOCTEH B pacCMaTpPUBACMBIX SIBJICHUSX,
CaMOCTOSITEIIFHOE COCTaBIICHUE IUIaHA PEIICHUs MPOOJIEMBbI ¢ YIETOM MMEIOIIUXCS PECYPCOB W MPOBEACHUE pedIeKCHu Ha
OCO3HaHHWE COBEPIIACMBIX JEHCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, HX Pe3yabTaToB. Kpome 3T0oro0, HaOIr01at0TCs CI0KHOCTH C
MPUMEHEHUEM MEXIPEIMETHBIX MOHATUN U YMEHUH, OPMUPYEMBIX Ha YPOKaX alreOpbl U TEOMETPHUHU.

O0mmMH peKOMEHAAMUAMHU Il YCTPAHCHHUsI CaMbIX PaCIpOCTPAaHEHHBIX TPYAHOCTEH, ¢ KOTOPHIMH CTAJIKHBAIOTCS
00yJaromnrecss MOTyT OBbITh CIAEAYIONIUE:

1. C nenpto opMHUPOBAHUS YCTOWYNBBIX BBIYUCIIMTEIBHBIX HAaBBIKOB PEKOMEHIYETCS OPTaHW30BBIBATh PEIICHHUE 3a/1a4
0 €IWHOMY QJITOPUTMY: aHAJIM3 YCJIOBUSA 3a7aud, BBIJCICHHE WU3BECTHBIX M HCKOMBIX BEJIMYUH, 3alUCh HCHOJIb3YEMbIX
3aKOHOB, TpeoOpa3zoBaHue (HOpPMyJI, BBHINOJIHEHUE BBIYUCICHUN M 00si3aTenbHAas MPOBEpPKA IMOJYYECHHOTO pe3yibTaTa Ha
dbusnyeckyro mpaBaonogo0HocTs. Ha mepBbIX 3Tamax oOyuyeHHUs JTaHHBIA aJTOPUTM IIEJIeCO00pa3HO MCMOIB30BATh B BUJIC
MaMATOK WUJTU MapIIPYTHBIX JINCTOB, TOCTETIEHHO (DOPMHUPYSI CAMOCTOSITEIbHOCTh O0YYarOIITHXCS.

2. HeoO0xoauMo cucTeMaTHYecKl OPraHNu30BhIBATh Pa0O0Ty IO MPEAYIPEKICHUIO TUITHYHBIX OITUOOK, BBISIBICHHBIX MTPU
aHanu3e BeepoB OTBETOB. Ilocie BBIMIOJHEHUS TEMATHYCCKUX JUATHOCTHYECKUX pPadOT PEKOMEHAYETCS TMPOBOAWTH
KOJUICKTUBHBIN pa300p HamOoJiee pachpoCTpaHEHHBIX HEMPaBUIBLHBIX OTBETOB, OOCYKIaTh MPUYMHBI WX TOSIBICHHUS U
COBMECTHO (hOpPMYJIMPOBATh MPU3HAKH, TTO3BOJISIONINE U30€KaTh MOIOOHBIX OMIMOOK MPU OBTOPHOM PEIICHUH aHATOTHYHBIX
3aJlaHUM.

3. Ocoboe 3HaYeHUE UMEET Pa3BUTHE PETYIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX NEHCTBUM. [|JIs1 3TOTO peKOMEHIyeTCs
BKJIIOYAaTh B Y4YE€OHBIH TpOIECC 3aJaHus Ha CaMOOIEHKY M B3aWMOIIPOBEPKY, HCIOJIb30BaTh YEK-JIHCTHI KOHTPOJIS
MPaBUJIBHOCTH PEIICHUS, OPTaHW30BBIBATh PE(MICKCHIO ITOCJIE BBHITIOJHEHHUS CaMOCTOSATEIBHBIX M KOHTPOJIBHBIX pPaloT,
dbopMHpysT TPUBBIYKY MPOBEPSITH MPaBUIBHOCTh BBIOOpa (PH3WYECKUX 3aKOHOB, CIWHUIlI M3MEPEHUS W TOJYYCHHBIX
PE3yIbTATOB.

* Koo nposepsiemvix snemenmos cooepaicanusi 8 coomgeemcemauu ¢ Koouguxamopom EI'D 2026 2. (Qusuka, 11 knacc)
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2.2. MeTtoanuyecKkuii aHAJIU3 BbINOJHEHHUS 32IaHUI 00y4AIONIUMUCH C HU3KHM YPOBHEM MOJATOTOBKH (B rpyIie
0T MUHUMAJIBHOTO /10 60 T.0.), BK/JIIOYas MeTOAUYECKHE PEKOMEHIANNHM VISl yUuTe el

2.2.1. Onucanue mpeaMeTHOl MOATOTOBKH y4acTHUKOB EI'D ¢ HM3KMM ypoBHeM NOATOTOBKH, aHAJIH3
TUNNYHBIX 1e(PUIUTOB B IOATO0TOBKE

JlocTurHyTHIC pE3yJAbTAThl U TUIWYHBIC JACPUIIUTHI MPHUBEACHBI OTHOCHUTEIIBHO TPYNIbI y4acTHUKOB EI'D ¢ HHM3KUM
YpOBHEM TMOJATOTOBKH (B rpyIIie OT MHHHUMaIbHOTO 10 60 T1.6.). CpemHuil mpoIeHT BBHIMOJIHCHUS 3aJaHuii 0a30BOTO ypOBHS
CIOXKHOCTH (54), CpelHUN MPOIEHT BHITOJHEHUS 3aJJaHUi MOBBIIICHHOTO YPOBHS CIOKHOCTH (28) OyJeM cuuTaTh TOUYKaAMU
oTcyeTa.

o Onucanue oocmucHymsix npeomemusix pezyiomamos OI'OC: oceoeHHbIX mem npocpammul, CHOPMUPOBAHHBIX YMEHULL
u m.n.

Mexanunka

1.1.4. Yckopenue marepuanbHOil TOUKHU. / [IpuMeHATH Npu onucaHuu (PU3NYECKUX MPOLECCOB U SBJICHUN BETUYMHBI U
3aKOHBbI (rpaduueckuil crnocoO® mpeacTaBieHus HHPoOpMaluuu- rpaduK 3aBUCUMOCTH MPOEKIMH CKOPOCTH HAa OCh OX OT
BpeMeHH / AHaIU3UpOBaTh (PU3UUECKHE MPOLIECCHI (SBJICHUS), UCIONb3Ys] OCHOBHBIEC IMOJIOXKEHUS U 3aKOHBI, U3yUEHHbIE B
Kypce huzuku (rpaduyeckuii cnocod npeactaBieHus nHGopmaiuu - rpaduk 3aBUCUMOCTH MPOCKIIMU CKOPOCTH HA OCh OX OT
BpPEMEHH, ONpeie/icHHE 3HAYCHUs SIMHUYHOTO HHTepBaja) (3axanus 1, 5).

1.1.5. PaBHOMepHOE TPSAMOJMHEMHOE NBM)KEHHE. / AHAIM3UPOBATH (PU3MUECKUE TMPOIECCHl (SIBJICHUS), HCIONIb3Ys
OCHOBHBIE TIOJIOXKEHHS U 3aKOHBI, U3y4YEeHHbIE B Kypce ¢pu3uku (Tpaduueckuii crnocol mpencraBiieHus HHGoOpMauu - rpauk
3aBUCUMOCTH MPOEKIIMH CKOPOCTH Ha OCh OX OT BPEMEHHU, OIpe/iesieHe 3HAUeHUs €IMHUYHOTO MHTEepBaia) (3agaHue 5).

1.2.3. Ilpunuun cynepno3uiiuu cui (paBHoAeHcTBYromas cuia). 1.2.4. Bropoii 3akon HpioToHa (uepes yckopeHue). /
AHanu3upoBaTh PU3NYECKUE MTPOLECCHI (SIBJICHHUS), UCIOJIB3Ysl OCHOBHBIE MOJOXKEHHS U 3aKOHBI, U3YYEHHbIE B Kypce (U3HUKH
(rpadmueckuii cmocod mpeacraBieHus uHGopManuy - rpaduK 3aBUCHUMOCTH TMPOEKIIMU CKOPOCTH HAa OCh OX OT BPEMEHH,
omnpejiesieHNe 3Ha4eHUs €AMHUYHOTO HHTEpBaja) (3ajganue 5).
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1.3.1. MoMeHT cuibl OTHOCUTENBHO ocH BpamieHus. 1.3.3. YcnoBus paBHoBecus TBEpAoro tena B UCO (depe3 MOMEHT
cun). /IlpuMeHaTp mpu omucaHUM (U3HYECKUX TMPOIECCOB W SIBJICHUN BEIMYMHBI W 3aKOHBI (TEKCTOBBIM CTHOCO0
npeacTaBieHust nHGopManun) (3aganue 4).

1.4.1 Hmnynec matepuanbHOoi Touku. 1.4.6. Kunerumueckas sHeprus MarepHalbHON TOYKH. / AHaIU3UPOBATH
dbu3nyeckue mpouecchl (SBJIEHUS), UCIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI, M3yUYEeHHbIE B Kypce Qu3uku (rpaduyeckuii
croco0 mpeacTaBieHUusT UHPOPMAIUU - TpapUK 3aBUCUMOCTH MPOEKIIMH CKOPOCTH HA OCh OX OT BPEMEHH, ONpe/eiIeHHE
3HAYCHUS €IMHUYHOTO MHTEpBaja) (3a1aHue 5).

1.4.7. IloTeHuMaibHasi SHEPrus MaTEpPUATBHON TOYKM B OJHOPOJHOM moJie TshkecTd. 1.4.8. 3aKOH COXpaHEHHS
MexaHnueckoil sHepruu / [IpumMeHsATh Ipu ONMMCcaHuU (PU3UYECKUX MPOILIECCOB U SBJICHUI BEJIMYMHBI U 3aKOHBI (TEKCTOBBIN
croco6 mpejcTaBieHus: uHGpopmalum) (3aganue 3).

1.5.1. CBs3b aMIuIUTYAbl KOJEOAHUI CMEIIEHUS MAaTepUaIbHON TOUYKHM C aMIUIUTyAaMu KoseOaHui e€ ckopoctu. 1.5.2.
[lepmon m uyactora koneGanmii. [lepmom cBOOOMHBIX KoOJI€OAHUN MPYKUHHOTO MasTHHUKA /AHaIU3UpPOBaTh (U3HUECKUE
IPOLIECChI (SIBJICHUS), UCMOJB3Ysl OCHOBHBIC MOJIOKEHUSI M 3aKOHBI, U3yUYEHHbIE B Kypce (u3uKku. [I[puMeHsTh Mpu onrcaHuu
(bU3HYECKUX MPOIIECCOB U SIBJICHHUM BEJIMUMHBI M 3aKOHBI (TEKCTOBBIN CIIOCOO MpeacTaBiieHust tHpopMaium) (3aganue 6).

1.5.2. Tlepuon u yactora KosieOaHuil (PIEKTPOMArHUTHBIX). / AHAIM3UPOBATh (DU3UYECKUE TPOIECCHI (SBIEHUS),
UCIIOJIb3Yysl OCHOBHBIE TOJIOKEHMSI U 3aKOHBI, U3YUEHHbIE B Kypce (QU3HKHU (TaOIMYHbIN crioco0 mpecTaBieHrus HHHOpMAaIIIM)
(3amanue 14).

Monekynsipnas pusvka. TepMoauHaMUKa.

2.1.1. KomuuectBo BemiectBa. 2.1.6. Konmenrtpanus wmonekyn. 2.1.7. AOGcomotHas Ttemneparypa. 2.1.8. CBs3b
TEMIEPATyphl Ta3a CO CpPeAHEH KHHETUYECKOW SHEpruer MOCTYyNaTeIbHOrO0 TEIUIOBOTO JABUXKEHUS ero Moiekyia. 2.1.9.
VYpaBuenue p = nkT /AnanusupoBaTh (DU3NYECKHE MPOIECCHI (SIBJICHUS), MCIOJIB3YS OCHOBHBIC IOJOKEHUS M 3aKOHBI,
W3Y4YEHHBIC B Kypce (hu3uku (TEKCTOBBIN CrIoco0 mpecraBienus nadopmarun) (3aganue 9).

DIIEKTPOJMHAMUKA.

3.1.11. DuHeprust 3apspKEHHOrO KOHJAEHcaTtopa. / AHalIM3UpoBaTh (PU3MYECKHE MPOLECCHl (ABJICHUS), HCHOIB3YS

OCHOBHBIE TOJIOKEHUSI U 3aKOHBI, U3yUYE€HHbIE B Kypce (pu3uKu (TaOauM4HbIN croco0 mpeAcTaBieHus uHGopMalmn) (3agaHue
14).
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3.4.3. 3akoH anekTpoMarHuTHON MHAYKIMK Dapanes. /[IpuMeHsaTs npu onucaHuu (HU3NYECKUX MPOIECCOB U SIBICHUMN
BEJTMYMHBI U 3aKOHBI (TEKCTOBBIN cIOc00 mpeacTaBiaeHus nadopmarim) (3axanue 12).

3.4.7. DHeprusit MArHUTHOTO MOJISl KATYIIKK C TOKOM. 3.5.2. 3aKOH COXpaHEHHUs SHEPTHH B HJI€AJIbHOM K0J1e0aTeTbHOM
KOHTYype. / AHanu3upoBaTh GU3NYECKUE MPOIIECCHI (SIBICHHUS), UCTIONb3YsI OCHOBHBIE TOJIOKEHUS U 3aKOHBI, H3yUCHHBIC B
Kypce pusuku (TabMUHbBIN cr1oco0 npeacTaBiaeHus nHdopmaiun) (3aganue 14).

3.5.1. ®opmyna TomcoHa. / [lmaHupoBaTh 3KCIIEPUMEHT, OTOMPATh 000pyI0BaHUE (TaOIMYHBIN CIOCOO TPECTaBICHUS
uHdopmarnun) (3aganue 20).

KBanToBas dusuka.

4.3.1. 3apsn siapa. MaccoBoe uncio sanapa. M3oronsl. / [IpuMeHsITh Tpu onUcaHUU (PU3MUECKUX MTPOLIECCOB U SIBJICHUIN
BEJIMYMHBI U 3aKOHBI (TaOJWYHBIN crioco0 npeacraBieHus nHpopmanun) (3aganue 16).

MeToapl Hay9YHOTO TTO3HAHMS.

N3mepurensubie npubopsl (MaHomerp (omHompenenbHbl mpubop)). / Onpenensith MOKa3aHUS H3MEPHUTEIbHBIX
pudOpPoOB, aA0COMIOTHYIO MOTPeIHOCTh (dhoTorpadus) (3aganue 19).

o Ananuz munuunelx depuyumos 6 npeoMemuol n0O20MoBKe: HeoOC80EeHHble UU C1AO0 0CB0EHHble meMbl NPOSPAMMbL,
Hechopmuposanuvie Ul HeOOCMAmMOYHO CHOPMUPOBAHHbIE YMEHUs, HABbIKU, 8UObl NO3HABAMENbHOU 0esmelbHOCMU,
NPOABAAIOWUECS 8 MUNUYHBIX OUUOKAX NPU 8bINOJIHEHUU COOMEEMCMBYIOWUX 3A0AHUL

Bosbimas yacTh 9K3aMEHYEMBIX 3TOHM TPYIIIILI 3ydanu (GU3UKY Ha 0a30BOM YPOBHE MOATOTOBKU (CM. AUarpaMMy Ha puc.
2.5.-6).

Tabnuya 2-5
Ne * 3
e TeMbl mporpaMMbl ¥ YMEHUS Knacc(-»1) u3yuenus B coorBercTBrH ¢ DOII
1.2. Bropoii 3akon HeioToHa (3aganue 2) 9, 10 kyaccel (0a30BbIN YPOBEHB)
1 | - XapakTepusoBarh CBOIcTBa Tel, (pu3uUeckue SIBJICHUS U Mpolecchl, ucnoiab3ys 1l 3akon
HeroToHa, 9 knacc (0a30BbIi YPOBEHB)
- BEIOMPATh 3aKOHBI M (POPMYJIIbl, HEOOXOIUMBIE JUISI PEILICHHsI, TPOBOJIUTH PACUETHI,

3 3nech u nanee: Cm. nyukr 3 Cnenudukanun KM ET'D 2026 roga 1o y4eOHOMY HPEAMETY.
42



- aHAJIM3UPOBATh (PU3MUECKUE TIPOIECCHI U SBJICHHS, NCToNb3ys 11 3akon HeroToHa,
- pewmaTh pacueTHbIe 3a7aud C SBHO 3aJaHHONW (U3MYECKON MOJIebl0, HCIOJIb3Ys
(bu3nuecKre 3aKOHbI

10 kitacc (6a30BBIi YPOBEHB)

2.1.8. CBs3p TemnepaTypbl Taza CO CpeHEH KMHETUYECKON PHEPrueu MmocTynarebHOro
TEIJIOBOTO JIBMXKEHUS €r0 MOJIEKYJI. (3aaHue 7).

- aHAIM3HpPOBaTh (U3MYECKHE TMPOLECCHl U SBJICHUS, WCIOJb3YysS 3aKOHBI: CBS3b
TEMIIepaTyphbl ra3a CO CpPEIHEH KMHETMYECKOM JHEPruei IOCTYNaTeJbHOIO TEIJIOBOIO
IBIKeHUs ero Mojekyn u 2.1.9 Ypasuenue p = nkT,

- pemath pacyeTHble 33Ja4d C SBHO 3a/JaHHOW (PU3MUYECKOW MOMEIBIO, HCIIOJNB3YS
(bu3nyecKue 3aKOHBI.

10 xmacc (6a30BbIil YpOBEHB)

OnemeHTapHas pabora B TepMmoamHamuke (2.2.6. Brwrumcienuwe paboTsl mo rpaduky
npoiecca Ha pV-auarpamme (3aganue 8)

- pemath KadeCTBEHHBIE 33J]aui: BBICTPAMBAThH JOTMYECKH HETPOTHBOPEUMBYIO IICTIOUKY
paccyXJIeHH C UCIOJIb30BAHUEM U3yUYCHHBIX 3aKOHOB.

10 xmacc (6a30BbIil YPOBEHB)

Monekymsipaas ¢usuka (2.1.1. KomngectBo Bemiecta. 2.1.6. KoHIeHTpamusi MOJICKYII.
2.1.10. YpaBuenue Menpeneesa- Knaneiipona (3aganue 10))
- aHAJIM3UPOBATh (PU3MUECKUE POIECCHI U SIBJICHHS, UCTIOJB3Ys 3aKOHBI.

10 xnacc (6a30BbIN YPOBEHB)

3.1.2. 3akon Kynona (3ananue 11)

8 kiacc (0a30BbIN yPOBEHB),
10 xnacc (6a30BbIl YPOBEHB)

- BEIOUPATh 3aKOHBI M (POPMYJIIbl, HEOOXOIUMBIE JUISI peIlICHHsI, TPOBOJUTH PACUETHI,

8 kiacc (yrayOsieHHbIH YPOBEHb)

- aHAJIM3UPOBAThH (PU3MUECKUE TTPOIECCHI U SBJICHHS, UCTIONB3Ys 3aKOHBI,
- pemiaTh pacueTHbIE 3aJaud C SBHO 3aJaHHOW (U3UYECKON MOJENbI0, HCIONb3Ys
(bU3UYECKHEe 3aKOHBI.

10 xnacc (6a30BbIil ypOBEHb)

3.6.2. 3akoHbI oTpaxkeHUsl cBeTa (3aganue 13)

9, 11 xnaccs! (0a30BbIi YPOBEHB)

- pa3jin4arh SBJICHUC,
- XapaKTCPU30BaATh ABJICHHUA, UCITIOJbL3YS 3aKOH.

9 kinacc (0a30BbIi ypOBEHB)

- pacrio3HaBarh (GpU3NYECKHE SIBICHHS (OTPaXKEHUE CBETA),
- aHAJIM3UPOBAThH (PU3MUECKOE SIBICHUE, UCTOIb3Ys PU3NYECKUI 3aKOH.

11 xnacc (6a30BbIl ypOBEHB)

3akoHbl mocTostHHOTO Toka (3.2.3. 3akoH Oma ans ywactka nenu. 3.2.4. 3aBUCHUMOCTb
COIPOTHUBIICHHSI OTHOPOJIHOTO MPOBOIHUKA OT €r0 JJIMHBI U ceueHus (3aaanue 15))

8 kiacc (0a30BbIi YPOBEHB)
10 kiacc (6a30BbIid ypOBEHB)

- OIKCHIBaTh M3yYEHHbIE CBOMCTBA TeN M (PU3NYECKUE SBICHUS, UCTIOIb3Ys (PU3HUECKHE
BEIMYMHBI (CWJIa TOKAa, D3JEKTPUYECKOE HAIpSHKEHHE, CONPOTUBIEHHE IPOBOJHHKA,
YAEJIbHOE CONPOTHBJIEHHE BEILIECTBA), HAXOJAUTh (OPMYIIbI, CBSI3bIBAIONIME JAHHYIO

8 xiacc (6a30BbIil YPOBEHB)
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(bU3MYECKYIO BEIMUHMHY C IPYTHMH BETMYHMHAMHU

- ONHUCHIBATb HM3YUYCHHBIE CBOICTBA BELIECTBA (NIEKTPUUYECKHE) U IEKTPOMArHUTHbBIE
SABIICHHUS (TIPOLECCHI), MUCHOJIB3ysd (PU3MUECKUE BEIMYHMHBI: CHJIA TOKA, SJIEKTPHUECKOE
HampsDKeHHUEe, SJIEKTPUUYECKOE CONPOTUBJIEHUE, YKa3blBaTh (DOPMyJIbl, CBS3BIBAIOLIME
JAHHYIO (GU3HUYECKYIO BEIHMUYUHY C APYTMMH BEIUYMHAMU;

10 kiacc (6a30BbIii ypOBEHB)

®dusuka atomHoro sipa (4.3.1. 3apsn sapa. MaccoBoe uucio siapa. M30Torsl.
4.3.2. DnextpoHHbli B-pacnan (3aganue 17))

9, 11 knacce! (6a30BbIi YPOBEHB)

- XapaKTCpUu3oBaTh CBOMCTBa TECII, (bl/ISI/ILIeCKI/Ie SABJICHUA U IMPOLIECChI, UCII0JIb3Ys 3aKOHBI

8 9 kmacc (6a30BbIN YPOBEHB)
COXpaHEHHUS 3apsI0BOI0 M MaCCOBOTO YHMCEl,
- aHAIM3UPOBATh (PU3NYECKUE IMPOLIECCHl U SIBICHUS, UCTHOIb3Ys (PU3UUECKHE 3aKOHBI U .
11 xnacc (6a30BBIN yPOBEHB)
MPUHIUIIBL: 3aKOH COXPaHEHHs] MAaCCOBOTO YHMCIIA, 3aKOH PAIMOAKTUBHOTO pacnaa.
Mexanuka. MonekynspHas ¢uzuka ¥ TepMOAWHAMHUKA. DleKTpoanHamuka. KBaHToBas .
YIp ¢ pMOA pos 8,9, 10, 11 xnaccel (6a30BbIN yPOBEHB)
¢busznka (3amanue 18)
1.1.6. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBUKCHUE
- pacrno3HaBaTh (PU3NYECKUE SIBICHNUSA; .
P ¢ 9, 10 xnaccs! (0a30BbIi ypOBEHB)
- OINUCHIBaTh MEXAaHMYECKOE JBWKCHHE, MCTOIB3YysSd (PU3MUECKUE BEIWYHHBI: CKOPOCTH,
YCKOpEHHUeE.
2.2.3. KouBexkmus
- pa3nuyath SIBICHUS TEIUIonepenadn (TEIUIONPOBOAHOCTh, KOHBEKIUS, u3inyudeHue) (8
KJIacc); 8, 10 xnaccel (6a30BbIi yPOBEHB)
- pacmo3HaBaTh (U3MYECKUE SBJICHUS (Ipolecchl) U OOBICHATh HX Ha OCHOBE
9 | MOJIEKYJISIpHO-KMHETUYECKOM Teopuu cTpoeHus BemecTna (10 knacce).
3.1.1. 3aKOH coXpaHEeHHUs HIEKTPUUYECKOr0 3apsia .
10 xnacc (6a30BbIN ypPOBEHB)
- aHAJIM3UPOBATH (PM3UUECKHUE MPOLIECCHI U SBJICHHUS, HCIIONB3YS PU3NUECKUE 3aKOHBI
3.5.5. CBoiicTBa 3I€KTPOMArHUTHBIX BOJIH.
- pacrio3HaBaTh (U3HUECKHUE SIBJICHUS (TIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
3IEKTPOJIMHAMHUKHY; 11 xmacc (6a30BBIN yPOBEHB)
- OIMCBHIBaTh W3YYCHHBIC DJIIEKTPOMArHUTHBIC SIBICHHUS (MIPOIECCHI), HCIOIB3YS
¢du3nyecKrue BEIIMUUHBI.
4.1.2. Dueprus GpoToHa
-ONMCHIBAaTh W3yYEHHbIE KBAaHTOBBIC SBJIEHUS M MPOIECCHl, HCMoyb3ys (usnueckue | 11 kiacc (6a30Bblif ypOBEHb)
BEJIMYHMHBI.
MonexkynspHas ¢usuka. Tepmonunamuka (2.1.8. CBs3b Temmeparypsl raza co cpeaHei .
10 YIIp ¢ pMOZ ( patyb pen 10 xnacc (6a30BbIil ypOBEHb)

KHHETHYECKOW DHEPTHel MOCTYNaTeIhbHOTO TEIUIOBOTO ABFIKEHHs ero mojekyia. 2.1.10.
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VYpaBuenne MenneneeBa- Knaneiipona wim 2.1.12 M3onpoueccsl B pa3peKeHHOM TIas3e
(3amanue 21))

- aHAJIM3UPOBATH (PU3UUECKUE TIPOLIECCH U SBJICHUS, UCIIOJIb3YS 3aKOHBI,

- pemiath Ka4eCTBEHHBIC 33Ja4M: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO LIEMOYKY
paccyKJIeHHI C UCTIOIH30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3MUECKUX
SIBJICHUI.

11

Mexanuka (1.2.4. Bropoit 3akon HprotoHa: mist marepuaibHoit Touku B MCO (uepes
yckopenue). 1.2.8. Cuna TpeHus CKOIbXeHus (3ananue 22))

9, 10 xmaccel (6a30BBI YPOBEHB)

- pa3ynyaTh B3aUMOJAEUCTBUE TEII,

- pelaTh pacuyeTHbIE 3aJ1a4M (ONMUpPAIOLIUECs] HA CUCTEMY U3 2—3 ypaBHEHMI), UCTIONb3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJaud 3alUChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HENOCTAIOMIME WM H30BITOYHBIC
JlaHHbIe, BBIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOAWMBIE sl pELICHUs, HPOBOIUTH
pacyeThl M OLIEHUBATh PEATUCTHYHOCTH MOJIyYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITMYHHBI

9 knacc (0a30BbIif ypOBEHB)

- AHAJIU3UPOBATDH (I)I/IBI/I‘ICCKI/IC IIPOLECChI U ABJICHUA, UCIIOJIb3Y: 3aKOHBI,

- pfuiatb pacCdCTHbIC 3agadyud C SABHO 3aJIaHHOH (1)1/131/1%01(0171 MOZACIIbIO, HCIOJIb3Ysd
(bHSquCKHe 3dKOHbI, Ha OCHOBC aHaJIM3a YCJIIOBUSA 3aJladu BBIACIIATH Q)HSHHGCKI/IC
BCJIIMYNHBI U (1)OpMYJII)I, HCO6XOIII/IMI)I€ AJI €€ pCHICHUs, MPOBOAUTDL paCyYCThbl U OLICHHUBATD
PCAIBHOCTD ITOJYUCHHOI'O 3HAUCHUS (1)1/131/1‘1601(01\/‘1 BCJIMYHWHEI.

10 xnacc (6a30BbIN YPOBEHB)

12

Mexanuka™*. Onextponunamuka (1.1.8. [Jenmpocmpemumenvhoe ycKopeHue mouKu.
1.2.4. Bmopoii 3akon Hvtomona: ona mamepuanvhoti mouku 6 UCO (uepe3 yckopenue).
3.3.4. Cuna Jlopenna (3amanue 23))

9 knace, 10 u 11 xnaccs! (0a30BbIN YPOBEHB)

1.1.8. [Jenmpocmpemumenvroe yckopenue mouxu. 1.2.4. Bmopotii 3axon Hviomona: ons
mamepuanvrot mouku 8 MCO (uepe3 yckopeHue)

- pemaTh pacyeTHbIE 3aJlaui (OMHMpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (PH3NUECKUE BEIUMYMHBI: HA OCHOBE aHAJN3a YCIOBHS
3aJjaud 3allUCBhIBaTh KpaTKO€ YCJIOBUE, BBIABIATH HENOCTAIOIIME WIM H30BITOUHBIE
JaHHBIe, BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOIWMBIC ISl PEMICHHS, MPOBOINUTH
pacyeThl U OLIEHUBATh PEATUCTUYHOCTH MOJIYYEHHOT0 3HaUeHUs (PU3HMUECKON BEIUYHHBI.

9 kiacc (0a30BbIi ypOBEHB)

1.1.8. llenmpocmpemumenvroe yckopenue mouxu. 1.2.4. Bmopoii 3axon Hvtomona: 011
mamepuanvrou mouxku 8 UCO (uepe3 yckoperue)

- pemiath pacyeTHBIC 3aJadd C SBHO 3aJaHHOW (DU3WYECKOH MOJIEIbI0, HMCIOJIb3YsI
¢u3nuecKre 3aKOHBI, Ha OCHOBE aHalM3a YCIOBHS 3a7aud BBLICTATh (U3HUYECKUE
BEJIMYUHBI ¥ POPMYIIBI, HEOOXOIMMBIE TSI €€ PEIICHUs, TPOBOJIUTH PACUeThl U OIICHUBATh

10 xnacc (6a30BbIN ypPOBEHB)
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PEATBHOCTH MOTYYCHHOTO 3HAYCHUS PU3NICCKON BETUIHHBI.

3.3.4. Cuna Jlopenna (+1.1.8. IJlenmpocmpemumenvroe yckopenue mouxu. 1.2.4. Bmopoii
3axkon Hetomona: ons mamepuansnot mouku ¢ UCO (uepes yckopenue))

- pewaThb pacueTHbIE 3a7aud C SBHO 3aJaHHOW (U3NYECKOM MOJIENbI0, HCIOIb3YS
(¢u3nyuecKre 3aKOHBI, Ha OCHOBE aHalW3a YCIOBHS 3aJadd BBUICTATh (U3HUYECKUE
BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl €€ PEIICHUs], TPOBOAUTH PACUeThl U OLICHUBATh
PEATBHOCTH MOTYYCHHOTO 3HAYCHUS] PU3NICCKON BEJTMYHHEI.

11 xmacc (6a30BbIil ypOBEHB)

* Koo npogepsiembix s1emenmos cooepacarnusi 6 coomeemcemeuu ¢ Koouguxamopom EI'D 2026 . (Quzuxa, 11 kracc)
** Kypcueom evbioeieHvl 21eMeHmbl COOEPHCAHUS/YMEHUS, He sKoduenHble 8 mabauyy 1, npedcmasnennyio 6 Cneyugurayuu KUM ET'D 2026.

o Peanucmuunvle «30HbI pocmay 8 4acmu npeoMemHol N0020MoeKU 0l y8epeHHo2o noayderus 60-70 m.o.

st yBeperHoro 60-70 T.6. OyAeT JOCTaTOYHO BBHITIOIHUTH 3aaHUs 0a30BOTO W MOBBIIIICHHOTO YPOBHEH CI0KHOCTH. B
HACTOSIIIIMI MOMEHT CPEIHUI MPOLEHT BBITOJIHEHHS 3a/laHuid 0a30BOT0 YPOBHSA CIIOKHOCTH COCTaBIIAEeT 54%, NOBBIIIEHHOTO -

28%. HpH 9TOM 3adaHHA ITOBBIIICHHOTO YPOBHA CIIOKHOCTHU B HepBOI;'I yactu KM BBINOIHEHBI YCIICIIHO, 4 K 3aJJaHuA 9TOI0
YPOBHA BO BTOpOﬁ YaCTH HC IIPUCTYIIAIN, XOTA IIOTCHLIHUAI €CTh (GCTB 3HaHHWA BTOPOI'O0 3aKOHA HBIOTOHa, CBA3HU TCMIICPATYPhI

ra3a co CpelHeW KMHETUYECKOW dHEPrueH MOCTYIATENIbHOIO TEIUIOBOIO JIBUKEHUS €r0 MOJIEKYJ U YMEHUE UCIIOJIb30BaTh OTU
dbopmyiibl ipu aHaau3e (GU3UYECKUX SIBIICHUM, OCTAJIbHBIE AJIEMEHTHI cojiepkaHus B nepBoil yactu KM He npoBepsiuch).
BeleykazanHoe OyJIeT SIBISATHCS «30HOM pOCTa.

2.2.2. MeToanuyecKuii aHAJIN3 Ka4eCcTBa 0CBOeHUs MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yyactaukamu EI'D
C HU3KUM YPOBHEM MOATrO0TOBKH

o Pazeeprnymoiii kommenmapuii Ha ocHoge 3adaHuil / epynn 3a0aHull, Ha YCNEUWHOCMb BbINOJHEHUS KOMOPbIX MO2ld
noGIUAMb  O00CMAMOYHAS UIU HEOOCMAMOYHAS CHOPMUPOBAHHOCHb MEManpeoOMemHulx YMeHUl, ¢ YKA3aHuem
COOMBEMCMBYIOWUX MEMANPEOMEMHBIX YMEHUU U UX NPOSAGIeHUs 8 MUNUYHBIX OUUOKAX 6 OMBemax YYACMHUKOS

9K3aMeHa Ha coomeemcemayiowue 3a0anus (maon. 3.2.2.2-1).

Tabnuya 3.2.2.2-1

Howmep
3a/1aHUs
KNM*

MeramnpeameTHoe yMeHHE (KO MTPOBEPSIEMOTO
METaIpeIMETHOTO pe3ybTaTa) **

HpOSIBJ'IeHI/IH B TUIIMYHBIX OIIHOKaX

46




1,538,914

1.1.1. VYcranaBnuBaTh CYyLIECTBEHHBIM IMPU3HAK WU
OCHOBAHUS JJIs1 CPABHEHUS
1.1.2. BrisiBisaTs
paccMaTpuBaeMbIX SIBICHUSX
1.3.1. Braoemw nagvikamu noayuenus ungopmayuu u3

3aKOHOMEPHOCTH B

UCTNOYHUKO8 PA3HLIX MUNO0S, UHMEPNPEeMmupos8ams
uHgopmayuo - pasiuyHLIX U008 U Gopm
npeocmasieHust

3.2.2. Brnaoems HABbIKAMU NO3HABAMENBHOI

perexcuu Kax 0CO3HaAHUS CO8epuLAeMbIX OeUCmBULL U
MBICIUMENbHBIX — NPOYECccos, UX pe3yibmamos U
OCHOBAHUU (CAMOKOHMPOJIb)

BrlsiBiieHHE 3aBHCMMOCTH YCKOPEHHS OT M3MEHEHHsI CKOPOCTH Ha
ONpeIeICHHOM BPEMEHHOM YYacTKe; JaBjieHHs OT o0bema rasa
(pabota ¢ nmaHHBIMH, TpuBelAeHHbIMH Ha rpaduke) (YY/ 1.1.1,
1.2.1,1.3.1).

IlepeBon uHbOpMaANMIO M3 ONHOW 3HAKOBOH CHCTEMBI B JIPYIYIO
(rpaduk — dopmyna, Tabnuia- Gopmyia, TekcT — mMozaens) (VY]]
1.3.1).

[IpoBenenue mMareMaTudecKux MPeoOpa3oBaHUM, apUPMETHUESCKUX
neiicteuit (YVY]] 1.3.1).

[IpoBepka MOJTy4YEHHOTO pe3yJbTara
npasaonogoonocts (YY1 3.2.2).

Ha buznyecKyro

2,3,4,6,7,10, | 1.1.2. BriaBiasate 3aKOHOMEPHOCTH B | BoisiBiieHue cBsi3u OgHOW (U3MYECKOW BEIMYMHBI OT JPYTrOd IMpu
11,12,15,17 | paccMaTprBaeMBbIX SBJICHHUIX OLICHKE U3MEHEeHMH 3HaueHuil Gpusndeckux BeanuuH (YY/ 1.1.2).
3.1.2. CamocmosmenvrHo cocmasisims nian pewenus | IlnaHupoBaHne Xoia peHICHUs 3aqadu, MPOITYCK 3TaroB (TIEpeBO]
npodnemvl ¢ Y4EéMOM — UMEIWUXCS  pecypco8 | eNUHUL, MPOBEpKa pa3MepHOCTH, KOHTPOIb 3HakoB) (YVY /] 3.1.2).
(camoopeanuszayust) [IpoBeenne MaTeMaTHYeCKHX MPEoOpa3oOBaHUM, apu(PMETHUECKUX
3.2.2. Bnademv  Hagvikamu  nosuasamenvrou | nevcteuit (YY 1.3.1).
pegnexcuu kax oco3Hanus cosepuiaemulx oeticmeuti u | Ilpoepka MIOJTYYEHHOT O pe3yibTara Ha buznveckyro
MBICIUMENbHBIX — Npoyeccos, ux pesyabmamos u | npaBaonogooHocts (YVY/]3.2.2).
OCHOBAHUU (CAMOKOHMPOJIb)
13 1.1.1. YcranaBnauBaTh CyLIECTBEHHBIH Mpu3HaK uiM | OnpeneneHue yrioB MajeHUs U OTpaxeHus Ha pucyHke (YVY/I
OCHOBAHUS JIJISl CPAaBHEHUS 1.1.1).
1.1.2. BosaBisATh 3aKOHOMEPHOCTH B | BolsBiIeHHE 3aBHCHMOCTH MEX/ly yIJIOM IaJeHUsl CBETOBOTO Jiyya U
paccMaTpUBaEMBbIX SIBICHUSAX yraom otpaxenus (YVY/ 1.1.2).
1.3.1. Braoemo nasvikamu nonyuenus ungopmayuu uz | IllepeBos MHPOpMALUIO W3 OJHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO
UCMOYHUKOS PA3HbIX MUnoe, unmepnpemuposams | (Cxema — ypaBHEHHE, TEKCT — MOJNb), paboTa C JaHHBIMH,
uHgopmayuro  pasiuyHLIX U008 U ¢opm | IpUBEACHHBIMU Ha cxeMaTuyHoM pucyHke (YVY][1.3.1).
npeocmasieHus
16 1.1.1. YcraHaBnauBaTh CYyNIECTBEHHBIH MpHU3HAK WM | Ha oOcHOBaHMM TeKCTa 3aJaHMs ONpeAETeHHE CYIIeCTBEHHBIX

OCHOBAHUS JJISI CPAaBHEHHS
1.3.1. Braoemw nagvikamu noayuenus ungopmayuu u3
UCTMOYHUKO8 PpA3HLIX MUNOS, UHMEPNPEeMupos8ams
ungopmayuro  pasiuyHulX  6udo8 U ¢hopm

JaHHbIE B Ta0nWIle, HEOOXOAMMBIC IJISi pEIICHUS — OIPENeNiTh
Hauboyiee  paclpoCTpaHEHHBIH H30TOB  ((parMeHT  TaOJIUIbI
Menpeneesa orinyaercs ot oduienssectHoro) (YVY/J 1.1.1).

IlepeBon MH(OpPMALMU W3 OJHOW 3HAKOBOH CHCTEMBI B JIPYIYIO
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npedcmasieHust

(Texct — mozeinn) (YY1 1.3.1)

18 1.1.2. BoISIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUs B | 3aKOHOMEPHOCTH TPHUBEACHBI B TECTOBOM (opMare W HEOOXOAMMO
paccMaTpPUBAEMBIX SIBJICHUSIX oT/1eNuTh BepHble oT HeBepHbIX (YY1 1.1.2).
19 12.1. Bnanets HaBBIKAMHU yueOHO- | [I[puMeHeHne Hay4YHOW TEPMHUHOJIOTHM (IIeHA JEJICHUS, MpsSIMOe
HCCIIE0BATENIbCKOM 1eATeIbHOCTH uzmepenue, norpemHocts) (YY/ 1.2.3).
1.2.3. Bianenre Hay4YHOM TEPMHUHOJIOTHEH [IpoBenenue y4eOHO-HCCIIEI0BATEIbCKOM JIeSITEILHOCTH,
BKJIFOYAIOIIEH: OmpesielieHne oKa3aHui U3MEpUTEILHOT0 Mpubopa,
HOTPEIIHOCTH MPSIMOTr0 MU3MEPEHHUs M 3alUCh PE3yJIbTaTOB MPSIMBIX
n3mepenuit ¢ norpemnocteio (YY1 1.2.1).
20 1.2.1. Bnaners HaBBIKAMU yueOHO- | Bp1OOp U3 mpejioKeHHbIX MaTEPHAIBHBIX PECYpPCOB (000py10BaHUE
HCCIIEIOBATENbCKOM 1eATeIbHOCTH C ONpeAeNeHHBIMM TEXHUYECKHUMH  XapaKTepPUCTUKAMH) TeX,
1.2.7. Pa3pabarpiBaTh IUIaH peIIEHUS TMPOOJIEMBI C | KOTOpPbIE MO3BOJSATH BBIIBUTH 3aBucuMocTh (YVY ] 1.2.7).
yuéTOM  aHaiW3a  HMMEIIIUXCS  MarepuaibHbiX | [IpoBenenue y4eOHO-HCCIeI0BATEIbCKON NeSITeNIbHOCTH,
pecypcoB BKITIOYAIONICH TPEICTABICHUS, YTO JJIsi BBISBJICHHS 3aBHCHUMOCTH
OJIHOM (U3UYECKON BENIUYMHBI OT APYroil, HEOOXOAUMO H3MEHSThH
TOJNILKO OJHWH TIapaMeTp OKCICPUMEHTAILHOW YCTaHOBKH, a
ocTajbHbIe JOKHBI ObITh Hen3MeHHbIMU (YY1 1.2.1).
21 1.1.1. VcraHaBnuBaTh CYIIECTBEHHBIM MPU3HAK WM | Bonblas 4acTh YYaCTHHKOB TPYIITH HE MIPUCTYTANA K BBITOJTHCHUIO

OCHOBAHUS JJIs1 CPAaBHEHUS
1.1.2. BeIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B
paccMaTpUBaEMBbIX SBICHHSIX

1.3.1. Braoemwv Hasvikamu noiyyerus uHghopmayuu u3

UCMOYHUKO8 PA3HbIX MUN0S, UHMEPNPEmupo8ams
uHgopmayuro  pasiuyHLIX  8U008 U opm
npeocmasieHus

1.3.2. Coz0asame mexcmul 6 pasiudnblx opmamax ¢
Vuémom  HasHayeHus. uHopmayuu U - Yyeneeou
ayoumopuu,  6vloupas — ONMUMAIbHYIO  POpMY
npeocmaesieHus U GU3YaIu3aAyUn

2.1.2. Pa3eépnymo u 102uuHO U31a2amsv CE010 MOYKY
3peHUs ¢ UCNONIL308AHUEM S3bIKOBbIX CPEOCME

3.1.2. CamocmoamenvHo cocmasisimes NiaH peuleHusl
npobnemvl ¢ YYEMOM  UMEIOWUXCS  Pecypcos

3aaHMs (HE BBINOJIHEHO), YTO MOXKET OBITh CBSI3aHO C OTCYTCTBHEM
MOTHBAIIUH, ONTUMHU3MA, YMEHHUsS ACWCTBOBATH, MCXOIS M3 CBOMX
Bo3MokHocTer (YVY/I 3.3):

- HE BBISIBIICHO OCHOBAaHME ISl CpaBHEHUS (KMHETHYECKasi YHEPTus,
oovem) (YVII 1.1.1),

- HE NIPEJCTaBJICHbI CBA3M KWHETUYECKOW SHEPruu U abCOIIOTHOM
Temreparypsl, AaBieHus u oobema (YVY /[ 1.1.2),

- HE TMPOBEJICHO CpaBHEHHE (UINYECKUX BEIMYMH Ha OCHOBE
rpapuueckux nanubx (YY1 1.3.1),

- HE COCTaBJeH IUIaH pEIICHUS KadeCTBEHHOM
cooTBeTcTBUM ¢ TpeboBanusmu (YY /] 3.1.1),

- HEeT Pa3BepHYTOr0 W JIOTHYHOTO PEHICHHUS 3a/la4d, BO3MOXKHO C
ucrnonb3oBanueM rpapukoB u cxeM (YY1 1.3.2, YV 2.1.2),

- HE MPOBeJIeHa OICHKa MmorydeHHOoro pe3ynbrara (YVY]] 3.2.2).

33241 B
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(camoopeanusayus)

3.2.2. Braoems HABbLIKAMU  NO3HABAMENbHOU
pegrexcuu Kak 0CO3HAHUSL COBEPULAEMBIX OeUCMBULL U
MBICIUMENLHLIX — NPOYECccos8, UX pe3yabmamos U
OCHOBAHUU (CAMOKOHMPOIIb)

3.3. Buympenmsis =~ momusayus,  GKIIOYAOWAS
cmpemaeHue K OOCMUNCEHUIO Yeau U  YChnexy,
ONMUMU3M, YMeHUe OeUcmeo8amp, UCX00sL U3 CBOUX
803MOdHCHOCIEU (IMOYUOHANbHBLU UHMETLIEK)

22,23

1.1.2. BeIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B
paccMaTpUBaEMBbIX SBJICHHIX
1.3.1. Braoemwv nagvlkamu noayuenus ungopmayuu u3

UCMOYHUKO8 PA3HbIX MUN0S, UHMEPNPEmupo8ams
ungopmayuro  paziuyHelx  8U008 U opm
npeocmasieHus

1.3.2. Coz0asame mexcmul 6 pasiudnblx opmamax ¢
VUémom  HasHaueHusi UH@opmayuu U - Yyeresou
ayoumopuu,  6vloupas — ONMUMAIbHYIO  popmy
npeoCmasieHus U GU3YATU3AYUU

2.1.2. Pa3eépnymo u 102uduHO U31a2amsb CE010 MOYKY
3PeHUst C UCNOTIb308AHUEM 3bIKOBLIX CPEOCME

3.1.2. CamocmosmenvHo cocmasisime NIaH peuleHust

npodnemvl ¢ YUEMOM  UMEIOWUXCS — Pecypcos
(camoopeanuzayus)
3.2.2. Braoemo HagbIKaMu Nno3HasamelbHou

peghnexkcuu Kax 0Co3HaAHUsL COBEPUIAEMbIX 0eliCIBULL U
MbICTUMENbHBIX ~ NPOYeccos, UX pe3yIbmamos U
OCHOBAHUL (CAMOKOHMPOIIb)

3.3.  Buympeunss  momueayus,  KI0YAOWAs
cmpemieHue K OOCMUNCEHUI0 yeau U  ycnexy,
ONMUMU3M, yMeHue O0elucmeo8ams, UCX005 U3 CBOUX
803MONCHOCHEU (IMOYUOHANLHBII UHMEIEKN)

Bosnbmiast 4acTh y4aCTHHKOB TPYIIIBI HE TPUCTYIaa K BBIMTOJIHEHUIO
3a/1aHusl (HE BBIMOJIHEHO), YTO MOXET OBITh CBSI3aHO C OTCYTCTBHEM
MOTHUBAIIMH, ONTHUMH3Ma, YMEHHUS JIEHCTBOBATh, MCXOJAS W3 CBOMX
Bo3MokHocTel (YVY /]I 3.3):

- HE TPEACTaBICHBI CBS3M MEXAY (U3MYECKIMH BEIUYHMHAMHU
(ucxonubimu nanuaeiMu) (YY1 1.1.2),

- HE TPOBEJCH aHAJIW3 MJAaHHBIX, IMPHUBEICHHBIX Ha PHCYHKE K
3amanuto 22 (VY] 1.3.1),

- HEe COCTaBJICH IJIaH PEIICHUS] PACUETHOM 3aJ]auil B COOTBETCTBHH C
tpeboBanusmu (YVY] 3.1.1),

- HEeT Pa3BepHYTOr0 W JIOTHYHOTO PEIICHUS 3a/la4d, BO3MOXKHO C
ucnoas3zoBanueM pucynkos (YV]I 1.3.2, VV]I 2.1.2),

- HE MPOBEJIeHa OIICHKa MoTydeHHOoro pe3ynbrara (YY1 3.2.2).

*HOMep(,l 3a()aHmZ, gvloesiertble HCUPHBIM KYPCUBOM, OMHOCANMCA K HAUMEHEE YCNEUHO 6blNOJIHEHHbIM 3a0aHUAM 6 OAHHOU ecpynne y4acmHuKo6 3K3ameHa
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**ypcueom evioenenvl memanpeomemuvle pe3yaibmamol, 8blxoosauue 3a pamku mabauyst 2 Koouguxamopa EI'D 2026 2. (Qusuxa, 11 kracc)

o Ilpeononoscenue o 00CmuecHymsix u HeOOCMUSHYmMolX Memanpeomemusix pesyromamax ©I'OC

JIisi mpencTaBlieHHOM TPyl HEIb3s YTBEPXKIaTh, YTO €CTh IOJHOCTHIO C(HOPMHUPOBAHHBIE MeETaNpeIMETHbIC
pe3yJIbTATBHI.

Hauboiee ycnemHo npoaeMoHCTpupoBaHa chOPMUPOBAHHOCTh TOJIBKO 0a30BBIX HCCIIEOBATEIbCKUX AecTBuil: 1.2.1.
Brnagerp HaBblkamMu y4yeOHO-HCCIIEOBATENbCKON AesrtenbHocTH, 1.2.3. Bnanenue HayuyHoil TepmuHosoruen 1.2.7.
Pa3pabateiBaTh 1U1aH penieHus: Ipo0IeMbl ¢ YUETOM aHAIM3a UMEIOIUXCS MaTEPHAIIBHBIX PECYPCOB.

ba3zoBeie nornyeckue aeiictBus (1.1.1. YcranaBnuBaTh CylieCTBEHHBIN MPU3HAK WM OCHOBAaHUA Uil cpaBHeHusd, 1.1.2.
BbISBIIATH 3aKOHOMEPHOCTH B pacCMAaTPUBAEMBIX SIBJICHUSX ), paboTa ¢ nuHdopmanueit (1.3.1. Braaets HaBbIKaMu MOJTyYEHUS
uH(pOpMaIMU U3 UCTOYHUKOB Pa3HbIX THIIOB, HHTEPIPETUPOBATh HHPOPMALIUIO PA3NIHYHBIX BUAOB M (POPM MPEICTABICHUS),
3.1.2. CamMOCTOSITEILHO COCTABIIAThH IJIAH PEIICHUS MPOOJIEMbI C YUETOM MUMEIOLIUXCS peCypcoB (camoopranuzanus) u 3.2.2.
Bnagers HaBbIKaMM MO3HABATENbHOW pe(IEKCUM KaK OCO3HAHUS COBEPLIAEMBIX JAEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX
pEe3yIbTaTOB M OCHOBAHMI (CAMOKOHTPOJIb), CBA3aHHBIE C ONPEACICHHBIMU 3aIaHASIMU TIPOSIBIIIFOTCS HE OJHO3HAYHO, B OJJHUX
CIyyasix 3aJlaHusl BBIIIOJIHEHbI OoJiee ycmemHo, 4yeM B apyrux. Kpome storo, YV 1.1.1 u 1.1.2 moryT OBbITh CBSI3aHBI C
HEJ0CTATOYHBIM YPOBHEM MPEAMETHBIX 3HAHUM.

MertanpenMeTHbIe pe3yJibTaThl, CBsi3aHHBIE C paboroit ¢ umHdopmammeit (1.3.2. Co3maBaTh TEKCThl B Pa3TUYHBIX
dopmarax ¢ y4yé€ToM Ha3HayeHUs MH(POpPMALUU WM IEJEBOM ayJIMTOPUH, BHIOMpas ONTUMalbHYIO (HOpPMY NpEACTaBICHUS U
BU3yanu3anuu) u ¢ obmenueM (2.1.2. Pa3BEpHYTO M JTOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM SI3BIKOBBIX
CpEICTB) HE cPOPMHUPOBAHBL, T.K. K 3aJJaHUSIM, B KOTOPBIX HEOOXOAUMO Pa3BEPHYTOE PELICHUE IK3aMEHyEeMble HE MPUCTYTIAIH,
IPY BO3MO>KHOM MMOTEHIMAJIE B 3HAHUSAX IS UX PEIICHUS.

BoabIIMHCTBO SK3aMEHYEMBbI 3TOM IPYIIIbI HE MPUCTYIAIU K BBIMOJIHEHUIO 3a1aHuil 21, 22, 23, BO3MOXKHON NMPUYUHOU
MOXXET ObITh HEIOCTATOK BPEMEHM, UYTO CBSI3aHO C CAMOOpPraHu3alMedl Wi OTCYTCTBHE MOTHBALMU, ONTUMHU3MA, YMEHHE
NEeWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH (perynsatuBHbie Y'Y J]).
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Takum 00pa3zoMm, MOXXHO CJeNaTh MNPEIIOJNIOKEHUE, YTO Hec(HOpMUPOBAHHBIC METANPEIMETHBIE PE3yJbTaThl TaKkKe
BJIMSIFOT HA HEYCHENTHOCTD BBITIOJTHEHHS 3a/IaHUN:

o [ToznaBatenbubie YV /]l NposBISIOTCS B HEYMEHUHU MEPEBOJUTh MH(OpPMAIUIO U3 OJTHOM 3HAKOBOW CHCTEMBbI B
npyryito (rpaguxk — Qopmyna, cxema — ypaBHEHHE, TEKCT — MOJIEJb); B HEYMEHUH MOCTPOUTH LIETIOYKUA PACCYXKACHUN —
YYaCTHUKM HE BHUIAT CBSI3U MEXIYy HM3MEHEHHEM OJIHOTO IapaMerpa W M3MEHEHUEM JpYyroro (MpornopruuoHaIbHbIE
3aBUCUMOCTH), B CIIO)KHOCTSIX C MpeoOpa3oBaHUsIMU (HOPMYIJIL.

o KommyHnukatuBHble Y VY]l NpOSBIAIOTCA B HEYMEHHE CTPOUTh PAa3BEPHYTOE pEUEBOE BBICKA3bIBAHUE B
MMCbMEHHOM BHJIC. Y4Yalluecs HEe MOTYT T'PaMOTHO C(OpMYJIHUpPOBaTh MBICIh, OMKUcaTh (GU3UYECKHUI Mpollecc, OMUpasich Ha
3aKOHBI (PU3UKU U UCTIOJIb3YS TPEAMETHYIO TEPMHUHOJIOTHIO.

o PerynstuBnabie YVY/I. Yyamuecs He IIIaHUPYIOT XOJI PEIICHUs, TPOMYCKAIOT 3Tanbl (IEPEBOJ] €ANHUII, TIPOBEPKA
Pa3MEpHOCTH, KOHTPOJb 3HAKOB), HE OIEHUBAIOTCS PE3YJIbTATHI CO «3JPAaBbIM CMBICIOMY, JOIYCKAIOT OOJIBIIOE KOJUYECTBO
apu(pMETUUYECKUX OIMOOK U HE MPOSIBISIOT TOTOBHOCTD K JICHCTBUIO.

2.2.3. PekoMeHaaUMU IS yYUTeJIeld M0 COBEPIIEHCTBOBAHUIO NPeNoaBaHusl yueOHOro npeaMeTra rpyiime
00y4alIuXcsi ¢ HU3KMM YPOBHEM MOATOTOBKH

PekoMenaanmu OyayT HOCTPOEHBI Ha 3aJaHUsIX 0a30BOT0O M MOBBIIIEHHOTO YPOBHEH CIOXKHOCTH U JePUIMTAX, KOTOPbIE
BBISIBJICHBI OTHOCUTEIBHO 3TON IPYMIIbI.

PexoMeHiaumu, 1yisi yCTpaHEHUSI HEIOCTATKOB, BBISIBJIEHHBIX MPU BBINOJHEHUH 3afanuid 2, 7, 11, 13 u 18 yka3aHsbl B 1.
3.2.1.3.

3ananue 8 KUM EI'D (puc. 3.2.-9) npencrasnsier coboii rpaduyeckyro KaueCTBEHHYIO (PU3HUECKYIO 3a/lauy, B KOTOpPOH
TpeOyeTcs MpoaHaIM3upPOBaTh YCIOBUE 337a4i, BBIABUTh HEOOXOAMMbIE 3aKOHOMEPHOCTH U MPUMEHUTD JJIs1 pEUICHUS 3a/1a4u.
J171s1 BBITIOJIHEHMSI 3a/1aHus TPEOOBAMCH MPEIMETHBIE PE3yibTaThl (YMEHHUE BBIYMCIATH paboTy Mo rpaduky mnpoiecca Ha pV-
auarpaMme) U MeTamnpeaMETHbIE pe3yJbTaThl (BBIBISATH 3aKOHOMEPHOCTH B paccMaTpUBAEMBbIX SIBICHUSX JUISI OLICHKH
U3MEHEHUHN 3HAaYeHUH (PU3MYECKUX BEJIMYHMH, BIAJECTh HAaBbIKAMHU MOJIY4YeHHs MH(DOpPMALMHU U3 MCTOYHUKOB Pa3HBIX THUIIOB,
UHTEPIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS).
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8 Ha pl-anarpamme nokasadbel  rpa@ukd  pasiquusix  pb
MPOLECCOB  M3MEHEHHA COCTOAHMA MACAILHOIO rasa I
(p nasjaenue rasa, V ero obném). Macca rasa
nocroauda. B kakom w3 npoueccos (1, 2, 3 win 4) pabora
rasa nojoKHTeNbHA 1 MUHHMAIbHAT
() I
Orser: B npouecce

Pucynox 3.2.- 9. 3aoanue 8 omxpvimozo eapuanma KUM EI'D no ¢usuxe (ppacmenm)

3ajgaHue 8 MO CBOEMY COJEP)KAaHMIO ONUpaeTcss Ha TpaduK, Ha KOTOPOM IMPEACTABICHO HW3MEHEHHE 3HAuYCHUU
bU3MYECKNX BEJIUYMH 0€3 TMPUBSI3KHM K MX YHUCIOBBIM 3HaueHusiM. CrenoBaTeabHO, TPEOYETCS ONpe/eNICHHbIH YpPOBEHB
a0CTPAKTHOT'O MBIIIJICHUSI, TO3BOJISIONIMN OLICHUTh AT U3MEHEHusl. Beep OTBETOB JEMOHCTPUPYET «yraJblBaHUE», a HE
paccyxaenus. CI0KHOCTH CBS3aHbl UMEHHO C YMEHHEM peliaTh KaueCTBEHHbIC (PU3MYECKUE 3aJa4d, B KOTOPBIX YCIOBUE
MPEICTaBIICHO Ha TpaduKe.

10 knacc (6a30BsIil ypoBeHs). Paznen «MomnekyssipHast pusnka u TepMouHaMukay. Tema « OCHOBBI TEPMOJUHAMUKI .

Meroapl/ipueMbl U HMX COJIEPKAHHME: PEIICHHE PACUCTHBIX U KAYeCTBEHHBIX (PU3MUYECKHX 3a7a4 Ha OIpe/esieHue
3JIEMEHTApHOU paboThHI ra3a.

Metoanueckue peKOMEH Ialuu:

1) opranusyiiTe perieHHe pacUeTHBIX (PU3MUECKUX 3a7ady Ha NpuUMeHeHHe (GOpPMYJIbI JJIsi pacueThl 3JIEMEHTApHOU
paboThl B TEpMOAMHAMUKE, TIPH KOTOPBIX YMCIOBBIE JaHHBIE HEOOXOIUMO OpaTh Ha PV -auarpamMme U MpOoJAEMOHCTPUPYHTE
METOJI CPaBHEHHUSI 3HAYCHUI pa0boT raza rpadudecku (Ha ypoke, GpOHTAIBHO, a 3aTeM B TPyMax);

2) opraHm3yiiTe pelieHHe KayeCTBEHHBIX (PU3MYECKHMX 3a/lad Ha CpaBHEHHME paboThl raza rpaduyecku (Ha YpOKe,
bpoHTaNBHO, a 3aTEM B TPyMIax).
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3ananue 10 KUM ET'D (puc. 3.2.- 10) npeacTanisieT coO0i Ka4yeCTBEHHYIO (PM3MUECKYIO 3a/1a4y, B KOTOpOil Tpebyercs

IMpOaHAJIM3UPOBATL YCIIOBUC 3aj/la4U, BBISIBUTH HGO6XOI[I/IMBIG 3aKOHOMCPHOCTHU W IIPUMCHUTL UX I PCHICHHA 3ada4u. I[J'If[

BBITIOJTHEHMSI 3aJaHUsl TPEOOBAJINCh MPEeIMETHBIE Pe3yNbTaThl (3HAHHUS (OpPMYJ Uis OmpeAesieHUs] KOJUYECTBO BEIECTBa,

KOHLIEHTpalusi MOJEKyJl M ypaBHeHHME MeHpeneesa-

Knanelipona) W MeTanpeAMETHBIE Pe3YJIbTaThI

(BBISIBIIATH

3dKOHOMCPHOCTH B PpPaCCMATPUBACMBIX SBJICHUAX OJIA OLICHKH W3MECHECHUN 3HAYCHMUU (i)I/ISI/I‘ICCKI/IX BCJIMYUH, II0JIy4aTb

I/IH(i)OpMaHHIO N3 UCTOYHHUKOB PA3HBIX TUIIOB, COCTABJIATL IINIAH PCIHICHUSA HpO6JI€MBI C y‘-IéTOM HMCIOIIUXCA pECypCOB H

IMPpOBOJAUTH pC(bJICKCI/IIO KaK OCO3HAHHNC COBCPIIACMBIX I[GﬁCTBPIfI N MBICJIMTCIIBHBIX ITPOOCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ).

10

Pucynox 3.2.- 10. 3aoanue 10 omkpeimozo sapuanma KUM EI'D no ¢usuke (hpacmenm)

B BepTHKaNEHOM LWHIHHAPHHECKOM COCY/IE MO NOPIIHEM HAXOAHMTCH
2 mont Heona. [lopwens He 3akpennéH M MOXKET NEpPeMEIIATLCH
B cocyae Oe3 Tpenns (oM. pucynok). H3 cocyaa eeinyckawt | mons
HeoHa. Kak wimensTca B pesynbrare 3TOr0  JlaBieHHE rasa
H KOHUeHTpauus ero monekyn? Temneparypa Heona u atmocdepHoe
JAEBIEHHE OCTAKTCA NOCTOAHHBIMH.

,]_-l.'lﬂ Ka# 10/ BeIHYHHbI onpeiacinTe i..'LHJ'I'BE'I'E'I'H}’HILL[HH XAPAKTEp H3IMCHCHHAL

1) yeenuuurcs
2) yMEeHbUIHTCH
3) He HIMEeHWTCH

Janmuure B Tabauuy BeOpanHble uudpsl 408 Kaxa0H PHIMYECKOH BelHYHHEL

LIHLIJ-F!]:-I B OTBCTC MOI'YT NOBTOPATHCA.

JasneHue rasa Konuenrpauus
MONEKY rasa

3aI[aHI/Ie 10 OIIMPACTCA Ha TPpHU I3JICMCHTA COACPIKAHHUA, IBA N3 KOTOPBIX IIPHUMCHAINCH AJIA BBIIOJHCHHA 3aJdaHMA 9

(KOJII/I‘-ICCTBO BCIICCTBA M KOHLCHTPAIHA MOJ'IeKYJ'I). CHCI[OB&TGJ'IBHO, BO3MOHBIMHA ITPUYINHAMHA HCYCIICHIHOCTHU 3TOI'O 3a/IaHUA

MOTYT OBbITh He3HaHWE ypaBHeHUs MenHpaeneeBa-Knaiinepona uim He COCOOHOCTH CBS3aTh OMUCAHHBIN B YCIOBUU 3aJa4H
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mpolecc C STUM YpPaBHEHHEM, a TakKe HEYMEHHUs TMPOBOJUTH NPeoO0pa3oBaHUs C HUCIOJIb3yeMbIMH (opMyJiaMd U
aHaIM3UpOBaTh X M3MeHeHus. [locneanee moaTBepxkaaeTCa BeepoM oTBETOB. OH MOKa3al, 4TO cCaMON 4acTOM OMIMOKON OBLIO
yKa3aHUE Ha YMCHBIIICHUE IBYX (PHU3NUECKUX BEJIMYHMH, BMECTO TPABUIILHOTO OTBETA - 33 (HE U3MEHHTCH).

10 xmacc (6azoBeIii ypoBeHb). Paznen «MonekynsapHas pusnka u TepMoauHaMukay. Tema « OCHOBBI MOJICKYJISIPHO-
KHUHETHYECKOU TEOPUM.

MeToapl/TipueMbl 1 UX COEpKaHUE: PEUICHUE PACUETHBIX M KAYECTBEHHBIX (PU3NYECKUX 3a/lay HA MPUMEHEHHE PopMYyII
JUTsL OTIPEICNICHUs] KOJIMYECTBO BEIIECTBA, KOHIEHTpAIMs MOJIEKYJ M ypaBHeHue MeHpeneeBa- KiamnelipoHa, BUpTyanbHBIN
bu3YeCcKuil IKCIIEPUMEHT.

Metoauueckue peKOMEH Ialiu:

1) opranuzyiiTe pelieHrue pacueTHbIX (PU3MUECKUX 3a7a4 HAa MPUMEHEHUE BbBIIIECYKa3aHHBIX (POPMYJT B COBOKYITHOCTH 2-
3 (Ha ypoke, (PpOHTAILHO, a 3aTEM B TpyNax);

2) opraHu3yiTe pelieHre KaueCTBeHHbIX (U3UUECKUX 3aj1ad I aHaIn3a U3MEHEHUN (PU3NYECKUX BEIIMYUH, BO3MOXKHO
C MPUMEHEHHUE BUPTYAIBHOTO SKCIIEpUMEHTa (Ha YpoKe, (POHTAIBHO, a 3aTEM B IPYIINax, B CAMOCTOSTEIBHOMN padoTe).

3ananue 15 KM EI'D (puc. 3.2.- 11) npeacrapisier co0oil KaueCTBEHHYIO0 (U3HUECKYIO 3a/1auy, aHAJIOTHYHO 3aJaHUI0
10, B KoTOpO# TpeOyeTcsi MPOaHATM3UPOBATh YCIOBHUE 33/1a4H, BBIIBUTh HEOOXOIUMbIE 3aKOHOMEPHOCTH M IPUMEHUTH MX JIJIS
peteHust 3aauu. {15 BBIOTHEHUS 3a/laHusl TPeOOBAIMCH MTPEAMETHBIE Pe3yabTaThl (3HaHUS 3akoHa OMa JJig yyacTKa 1enu U
3aBUCUMOCTH CONPOTHUBJICHUS OJHOPOJHOTO MPOBOAHUKA OT €ro JJIMHBI W CEUYECHHUS]) U METalNpeIMETHbIC PEe3yJIbTaThl
(BBISIBJISITH 3aKOHOMEPHOCTH B pPacCMAaTPUBACMBIX SIBJICHUSX IS OIEHKM HW3MEHEHWW 3HAYCHWHA (PU3NYECKUX BEITUYHH,
noJiy4ath WH(OpPMAIUI0 U3 HCTOYHUKOB PA3HBIX THIIOB, COCTaBIIATHh IUIAH PEIICHUS MPOOJIEMBbI C y4ETOM HMMEIOITUXCS
PECypcoB M MPOBOJUTH Pe(PIIEKCUIO KaK OCO3HAHUE COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U
OCHOBAHU).
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K koHuam oTpeska HHWIHHAPHYECKOTO MEJHOIO NpoBoa ObUIO  NPHIOKEHO
Hanpawenne U DTOT OTPEIOK 3AMCHHIH OTPEIKOM MEAHOIO NMPOBOAA TOH #e
JUIHHBL, HO BJABOE OONBLICTO TONEPEHHOrO CEMEHHA, M NPHIOKIIH K KOHLAM
nposojaa  npesHee  vanpamxenue UL Kak  Behoeacreue  2T0ro  MIMEHWIHCE
CONPOTHRICHHE NPOBOJAA H CHIIA TOKA B HEMT
JUna ka0 BeHYHHBL ONPEISINTE COOTBETCTBY IOUIMIA XapaKTep HIMEHEHHH;

1) veenuuunack
2) YMEHBLIIWIACK
3) He HIMEHHIACK

Janmmmre B Tabauuy BebpanHbe UHOPBL VIR KOKA0H (PHINYECKOH BEINYHHEL,
Lindiper B oTBETE MOIYT HOBTOPHTHCA.
ConporHBiIeHHe Nnposo/ia CHlla TOKA B NPpOBOAS

Pucynox 3.2.- 11. 3a0anue 15 omxpvimozo sapuanma KUM EI'D no ¢usuxe (ppacmenm)

3amanue 15 omupaercss Ha JBa 3JIEMEHTa COJEPKaHMs, HO CBSA3b MEXKIY CWIOW TOKA M HaIpsSKEHUEM YCIEHTHO
PUMEHSIIACh SK3aMEHYEMBIMHM JIJIs1 BBITIOJIHEHUS 3ananust 14 (3akon OMma i yyactka renu). CiaenoBaTeibHO, BO3MOKHBIMHU
MPUYUHAMH HEYCIICITHOCTH 3TOTO 3a/IaHUsI MOTYT ObITh HE3HAHHE 3aBUCUMOCTH COIPOTHUBJICHHS OJTHOPOJHOTO MPOBOAHUKA OT
ero JUTMHBI ¥ CEYCHHs W/UITU HE CIIOCOOHOCTH CBSI3aTh ONMMCAHHBINA B YCIOBHH 33/1a4 MPOIIECC C 3TUM ypaBHEHHUEM, a TaKXKe
HEYMEHHUS TPOBOJIUTH MPEoOpa3oBaHUsA C HCMHOJIB3yeMbIMH (OpMylIaMu M aHAIM3UpPOBaTh uX u3MeHeHus. [locnemnee
NOATBEpPKIAAeTCs BeepoM oTBeTOB. OH MOKazaj, YyTO caMOMl 4yacToil OmMOKOW ObLJIO HE BEPHOE yKa3aHUE HA W3MEHEHUE
COTPOTHUBIIEHUS TTPOBO/IA.

J1J1st TOBBINIIEHUS KayecTBa 3HAHUM M0 (DU3UKE M yMEHUS peliaTh KaueCTBEHHbIC (PM3MUECKHUE 3a/1a4u B 8 TIPU U3YUCHUH
HoBoro Marepuaia u B 10 (11 B 3aBuUCHMMOCTH OT YpPOBHSI M3ydeHHUsS (U3HMKH) KilaccaX MpPU MOBTOPEHUU PEKOMEHIYETCS
clenyrolee:

8 kiacc (06a30oBbI ypoBeHB). Paznen «DnekTpuueckue W MarHuTHbIe sBICHUS». Tema «IloCTOSHHBIA AIEKTpUUYECKUit
TOK.

10 xnacc (0a30BbIl ypoBeHb). Paznen «dnektpoannamukay. Tema «[10CTOSHHBIN SJIEKTPUUECKUN TOKY.
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Meroapl/ipueMbl U UX COJAEp>KaHUE: PEIICHHE PACUYETHBIX U KAueCTBEHHBIX (PU3UYECKUX 3a]ad Ha MpPUMEHEHHE
dbopmy, yueOHbIN (HU3UIECKU HKCIIEPUMEHT (JICMOHCTPAITMOHHBINA 1 (PPOHTAIIbHAS TabopaTOpHas padboTa).

Meroanueckrue peKOMEH Ialuu:

1) mpoBemuTe AEMOHCTPANMIO 3aBHUCHMOCTH JJICKTPHUYECKOTO COMPOTHBIICHUS OT JUIMHBI TMPOBOJHUKA, TUIOMIA M
MOMEPEYHOr0 CEYeHUsI U Marepuana (Ha MOJENH) CONMpPOBOXIas (PpoHTanbHOW Oecedoi Juisi BBIBOJA 3aKOHOMEPHOCTH
(MpOBOAMTCS aHAJIW3 KAYECTBEHHBIX 3aBUCUMOCTEN MekIy (HU3NUECKUMU BETUUMHAMMU );

2) TiepeBeINTe KAaUeCTBECHHYIO 3aBUCUMOCTh B KOJIMUCCTBCHHYIO Ha ()POHTAILHON J1a00paTOPHON paboTe aHATIOTUIHOTO
coziepxkaHusi (MOKHO MCIIOJIb30BaTh KOMIUIEKT obopyaoBanus «OI'3/T'MA nmaGoparoputo o Gpu3uKe (B SIIIUKE)»);

3) opraHu3yiTe pelIeHrue PacyeTHHIX (PU3MYECKHX 3a]1a4 Ha MPUMEHEHHUE BBINMICYKAa3aHHBIX (DOPMYI B COBOKYITHOCTH 1-
2 (Ha ypoke, (hpOHTAIBHO, a 3aTeM B TPyIIaxX U B JOMAaIIHEH paboTe);

4) opraHu3yiTe pelleHre KaYeCTBEHHBIX (PU3MYECKUX 3aJ]1ay JIJIsl aHAIUu3a U3MEHEHUM (PU3NYeCKUX BEJIIMYUH (Ha YPOKe,
(bpoHTaNBHO, a 3aTEM B TpyIIaxX, B CAMOCTOSTENHHON padboTe).

3ananue 17 KUM EI'D (puc. 3.2.- 12) npencrasiusier co00i KaueCTBEHHYIO (PM3UUECKYIO 3a/1auy, aHAJIOTUYHO 3aJJaHUsIM
10 u 15, B KOTOpBIX TpeOyeTcs MpoaHAIM3UPOBAThH YCIOBHUE 3a7]a4H, BHIABUTH HEOOXOJIMMbIE 3aKOHOMEPHOCTH U MPUMEHUTH
JUTSL pellieHus 3aiaun. B ycnoBuu 3aauu eCcTh OTJIMYUTEIbHAS 0COOEHHOCTh: KPOME KaueCTBEHHBIX BBIBOJIOB, HAJ0 ClEaTh
pacueTsl. [{1s1 BbINOMHEHUs 3aJaHus TpeOOBAIUCh MPEAMETHBIE PE3YNbTAaThl (3HAHUS O 3apsje SApa, MACCOBOM YHUCIE SApa,
U30TOMAax M DJJIEKTPOHHOM [-pacmaje), a TakkKe MeTanpelIMETHbIE pe3yibTaThl (BBIABIATH 3aKOHOMEPHOCTH B
paccMaTpuBaEeMbIX SIBJICHUSAX JUIsl OLIEHKM HM3MEHEHWW 3HAaYeHUM (PU3MYECKUX BEJIWYUH, MOJy4aTh HHPOPMALMIO U3
MCTOYHUKOB PAa3HBIX TUIIOB, COCTABIISATH IJIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB U MTPOBOJUTH pedICKCHIO
KaK OCO3HAHHE COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA).
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17 C 256
I\UK HIMCHATCHA llp“ ');lel\’l'p()HHOM B -p'dCll‘d,'lc AApa H30TOIld SHHUITCHHHA 99 ES

HHCJIO [POTOHOB H HHUCIIO HCﬁ'l'pOH()B B ﬂ;lp'c'.) ﬂlm KA/ 10H BeJIHYHHEI OnpeacInTe
C()O‘l'Bt"l'C‘l'B.\,"K)Ul"ii XApaKTCp H3MCHCHHS

1) yBennuurcs
2) yYMEHbUIHTCSH
3) He U3MEHHTCH

3anuuwmnre B Tabiauuy BolOpaHHbie UHGPLL JUIA Kak10i (PH3HYECKOH BEJIMYHHbBL
Ludpel B 0TBETE MOI'YT IHOBTOPATHCA.

Yucso nporoHos B sape | Uncio HelTpoHOB B sijipe

Pucynox 3.2.- 12. 3a0anue 17 omxpwvimozo eapuanma KUM EI'D no ¢usuxe (ppacmenm)

Bo3MOXHBIMU MPUYMHAMH HEYCHEIIHOCTH 3TOTO 3aJaHHsi MOTYT OBITh HE3HAHHE 3aKOHOB COXpPaHEHHS 3apsIOBOTO U
MacCOBOTO YHCENT TpHU DJIEKTPOHHOM [-pacmajae, a TakXKe HEYMEHHUS NPOBOAUTH MpeoOpa3oBaHHs C HCIOJIb3YEMbBIMH
dbopMynamMu W aHaAMM3UPOBaTh UX M3MeHeHws. [lociemHee MOATBEp)KIAeTCSl BEepOM OTBETOB. Beep OTBETOB mMoKasal, 4TO
Hanbosee 4acToil ommOKoN ObLTIO yKa3aHWE Ha TO, YTO YMCIO HEHUTPOHOB B siApE HE M3MEHUTHCS. 3HAHUS O 3apsijae sSapa,
MacCOBOM YHCJIE si/Ipa ¥ U30TONOB y 9K3aMEHYEMBIX €CTh, T.K. 3aJjaHue 16 BbIIOJIIHEHO OoJiee yCrenHo, yeM 3aganue Nel7.

JUjis TIOBBIILIEHUSI KauecTBa 3HAHUU MO (U3MKE M YMEHHUs pellaTh KaueCTBEHHbIE (u3Mueckue 3afauu B 9 kiacce npu
U3y4YEeHUH HOBOrO MaTepuaia 1 B 11 kiaccax mpu MOBTOPEHUH PEKOMEHAYETCS CIIEAYIOLIEe:

9 knacc (6a3oBbIil ypoBeHb). Paznen «KBantoBsie siBieHus». Tema «CTpoeHHE aTOMHOTO SIpay.

11 xnacc (6a3oBbIif ypoBeHb). Pa3znen «KBantoBas pusukay. Tema « AToMHOE SAPO».

MeToapl/IpueMBbl U UX COJEPIKAHUE: PEUICHIE PACYETHBIX U KAUeCTBEHHBIX (PM3UUYECKUX 3a/1a4 HA IPUMEHEHUE (HOpMYIT
(TOTIOJTHUTENBHO 0- paclai, Y-pacha)

MeTtoauueckue peKkoMeHIaluu:

57



1) ocoboe BHUMAaHUE YIEIUTE IMOHATHIO «H30TOIOB» M HAa MpPHUMEpaxX NOKAKHTE PA3HUIy MEXIy XHMHYECKUM
3JIEMEHTOM M €r0 U30TOIOM/U30TONaMHU;

2) OpraHM3yWTEe pEIICHHE PACUCTHBIX (U3MYECKHX 3a/a4 Ha TNPUMEHEHUWE BBHINICyKa3aHHBIX (opMyn (Ha Ypoke,
(bpoHTaNbHO, a 3aTeM B TPyMIax U B JOMaIlIHel padoTe);

3) opraHu3yiTe peleHrne KaueCTBEHHBIX (PM3MYECKUX 3a/1au JJIs aHAJIM3a U3MEHEHUH (U3NYecKux BeIUYuH (Ha ypoke,
(dpoHTaNIBHO, a 3aTeM B IPYIIax, B CAMOCTOATEIbHOM padoTe).

OCHOBHBIMH TPYJHOCTSIMH, C KOTOPBIMH CTOJIKHYJIUCh BBITYCKHMKM 3TOW Tpynmnsl B nepBoi yactu KHM, kpome
OTCYTCTBUS NPEAMETHBIX 3HAHWM, 3TO OTCYTCTBHE IPEIAMETHOTO PE3YJIbTATa, CBA3AHHOTO C PEIICHUEM KadeCTBEHHBIX
du3nUecKkux 3agad, B KOTOPBIX TpeOyeTcs: BBISIBUTH 3aKOHOMEPHOCTh B paccMmarpuBaembix sBieHUsIX (YY) u mposecTu
aHaJIM3 U3MEHEHUs (PU3NYECKUX BeTUYMH. 11 npexynpexxaeHus: NoJOOHbIX OIIMOOK PEKOMEHIYETCSl PETYJIIPHO BKIIOYATh B
oOpa3oBaTeNbHBIM MpollecC 3a/laHusl KaueCTBEHHOTO XapakTepa, IpearnoJaratonye: OObsCHeHHE (U3MUECKUX SIBICHUI;
CPaBHEHME PA3IMYHBIX MIPOLIECCOB; MPOrHO3ZUPOBAHUE U3MEHEHUS (PU3NUYECKUX BEIMYUH; apryMEHTALUIO BBIOPAHHOTO OTBETA;
HOUCK OIIMOOK B TOTOBBIX PEIICHUSX.

OOyuaromyecss ¢ HU3KUM YPOBHEM TMOATOTOBKH, B CBOEM OOJIBIITMHCTBE, MPAKTUYECKUA HE MPUCTYIAIN K BBITIOJHEHUIO
3ananuid Bropoid yactu KHMM. D10 MOkeT ObITh CBA3aHO, KaK C HEAOCTATOYHO C(HOPMHUPOBAHHBIMU NPEIMETHBIMU U
METaNnpeIMETHBIMU pe3yJibTaTaMU, TaK U C TCUXOJOTHYECKMM OaphepoM. B mosib3y mocieaHero, CBUACTEILCTBYET
caenyronui ¢akT: pacueTHble (puzndeckue 3agauu B rnepBoid yactu KM BbINOTHEHBI YCIEIIHO, OTHOCUTENIBHO PE3yJIbTaTOB
ATOM TPYIIIIBI, a CIIEAOBATENIbHO, BBIMOTHUTE 3aaHus 22 U 23 MOKHO ObLIO ObI TOIPOOOBATH.

ITonmHOE BepHOE pelleHHe JIIOO0OM pacyeTHOM 3a/iaud, MOBBIIICHHOTO WJIM BBICOKOTO YPOBHEH CIOKHOCTH, JOJIKHO
BKJIFOYATH:

1. 3anuch MOJOKEHUN Teopuu U (PU3NUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH, TPUMEHEHUE KOTOPHIX HEOOXOAUMO IS
peleHust 3a7a4i BhIOPaHHBIM CITIOCOOOM (MCXOJIHBIMU CUUTAIOTCSI 3aKOHBI, 3aKOHOMEPHOCTH, NpuBeacHHbIE B KoaudukaTope
EI'D).
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2. Omnucanue BceX BHOBb BBOJUMBIX B PEUICHUHM OYKBEHHbIX 0003HAUEHUN (PU3NUYECKUX BEJIUYUH (32 UCKIIIOUEHUEM
0003HaYeHMII KOHCTaHT, yKa3aHHbIX B Bapuante KHWM; oOo3HaueHHMi BEIMYMH, HCMIOJIB3yeMBIX B YCJIOBHM 3a/layH;
CTaHJapPTHBIX O0O3HAUYCHUN BEJIWYMH, MCIOJIB3yeMBIX NMpPHU HamucaHuu (u3udeckux 3akoHOB kak B Komudukarope EI'D).
Omnucanne 6yKBEHHBIX 0003HAUCHU MOKET OBITh MPUBEJCHO B 3alMCHU KPATKOTO yCIOBUS 3aJ]a4i W/WJIM Ha PUCYHKE K 3a/1ay4e,
W/WIH IPUBEACHO BepOaIbHOE ONKUCAHUE.

3. Marematuueckue npeoOpa3oBaHusi W pacu€rbl (MOJCTAHOBKY YMCJIOBBIX JAHHBIX B KOHEUHYIO (hopmyiy),
IPUBOJAIINE K IPAaBUIIBHOMY YHCIIOBOMY OTBETY (JIOIyCKAaeTCs PEIICHUE «II0 YaCTAM» C IPOMEKYTOUHBIMU BBIUYUCIICHUSMH).

4. 3anuch NPaBWIBHOIO OTBETA C YKA3aHUEM €IMHULL U3MEPEHUS UICKOMOU BEJIMYMHBI.

B kauecTtBe pekoMeHAALMI ISl MPEOJIOJIEHHE ICUXOJOTHUYECKOro Oapbepa OpraHu3yiTe pElIeHHE pPacuyeTHBIX
¢usnueckux 3agad (2-3 Qopmynbl) mo BceM TemMaM U pasznenaMm Kypca ¢usuku B 10-11 kmaccax, Ha ypokax
0000111eHHSI/TTOBTOPEHUS pacCMaTpUBaNTE TPUMEPHI 33]1a4 ¢ KOMOMHUPOBAHHBIM COJIEPKAHUEM.

Jlnisa pelieHusl Ka4eCTBEHHOM 3ajauu, MpeACTaBlIeHHas B 3a7aHuu 21, KpoMe NMCUXOJIOrHYEcKOro 6aprepa HeoOX0uMO
IPEOJ0JIETh U METANPEIMETHBIE CIIOKHOCTH, CBsSI3aHHbIE ¢ Y Y/ Ha BBIABICHHE 3aKOHOMEPHOCTEM W MEXIPEIMETHBIM
pe3yJbTaTOM NPOBOJUTH MaTEeMaTHUYECKHE KadeCTBEHHbIE NpeoOpazoBaHus. Jljii yCTpaHEHUs MOCIEIHUX HEJOCTaTKOB,
METOJMYECKHE PEKOMEHAAIMK yKa3aHbl BbIIIE, a JJIS IPEOJOJICHUS TICUXOJIOTUYECKOro Oapbepa, CTOUT 0OpaTUTh BHUMaHUE
o0yyJarommxcsi Ha KpUTEPUH OLEHKH Pa3BEPHYTOr0 pelIeHUs] KAYECTBEHHBIX 3aJlay, a UMEHHO KpuTepuil Ha 1 Gamn «ykazamu
HE BCEe HEOOXOIMMbIEe [JIsi OOBSCHEHMS SIBJICHUS M 3aKOHbI, 3aKOHOMEPHOCTH, HO TIPHUBEIM BEPHBIE paCCyXICHHUS,
HaIlpaBJIEHHbIC HA PEIICHHE 3aaun». ITOT KPUTEPUid, TO3BOJISET 1aKe HEOOJIbIINE BEPHBIE PACCYKIEHUS OLEHUTH B 1 Oasi.

[IpumeHeHne KpUTEpPHEB OIIEHKM PACUETHBIX M KAuyeCTBEHHBIX (PU3MYECKMX 3a7ady B 00Opa3oBaTeIbHOM IIpolecce,
aHasornyHbIx kpurepusm EI'D no ¢usuke wim 6osee neTaniu3upoOBaHHBIX, C OJHONW CTOPOHBI, MMO3BOJMUT COOTBETCTBOBAThH
tpeboBannio GI'OC COO Ha HCTOTB30BAHKUE COJIEPKATEIBHO-KPUTEPUATHLHOTO OIICHUBAHUSA, C APYTOl CTOPOHBI, CHUMET C
o0Oydaromuxcsl «cTpax» mnepen (U3NYeCKUMHU 3aladyd. 3HaHue TpeOOBaHME K PEIIEHUI0 M K OLEHKEe, MO3BOJIsIeT Oosee
3¢ (deKTUBHO amanTupoBaThCcsi K mporeccy oOydenus. Kpome 3toro, cHmkaercs KOH(DJIMKTHOCTh M TOBBIIIAETCS YPOBEHb
JOBEPUSI MEX]Y YUUTEIEM, O0YyUaIOIIUMCS U POJAUTEIIEM.
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2.3. Metoanyecknii aHAJIN3 BbINOJHEHHUS 32IaHUI 00YUAOIIUMHCS CO CPeIHUM YPOBHEM MOJATOTOBKH (B Irpymnie
ot 61 10 80 T.0.), BKJIIOUASI MEeTOAMYECKUE PEKOMEHIAIUN JJISl YYuTe1ei

2.3.1. Onucanue mpeaMeTHOH MOATOoTOBKH y4yacTHMKOB EI'D co cpenHuM ypoBHeM MOATrOTOBKH, aHAJIU3
TUNMYHBIX 1e(PUIUTOB B MOAT0TOBKE

JlocTurHyTBIC PE3yJbTAThl M TUIIWYHBIC ACPUITUTHI TPHUBEACHBI OTHOCUTEIBHO TPYIIBI ydacTHUKOB EI'D co cpemnum
ypoBHEM MoAroToBku (B rpynne oT 61 o 80 1.6.). CpegHuil NporeHT BHIMIOJHEHUS 3a/laHuii 0a30BOTO YPOBHS CIIOKHOCTH
(85), cpemHuil MPOILEHT BBHIMOJHEHUS 33JaHUIl TMOBBIIMICHHOTO YPOBHS CJIOXKHOCTH (64), CpelHUN MPOIEHT BBHIOJIHEHUS
3a/IaHUI BBICOKOTO YPOBHSI CIIOKHOCTH (9) Oy1eM cuuTaTh TOYKaMH OTCYETA.

o Onucanue OdocmueHymulx npeomemuvix pesyabmamose DI'OC: o0ce0eHHbIX meM  Npocpammbl,
CHOPMUPOBAHHBIX YMEHULL U M. .

Mexanuka

1.1.4. Yckopenue MaTepuanbHOU TOUKU. / [IpuMeHATs pH onucaHuy (GU3HUYECKUX MPOLIECCOB U SBJICHUM BETUYHUHBI U
3aKOHBI (rpadudeckuid crmocod mpencraBieHus HHGOpMAIMKU- TpadhUK 3aBUCUMOCTH TPOEKIIMH CKOPOCTH HA OCh OX OT
BpeMEHU / AHAIU3UPOBATH (PU3UYECKHE MPOLECCHI (SIBICHMS), UCMOJb3Yysl OCHOBHBIE MOJOXKEHHS M 3aKOHbI, U3YUYEHHBIEC B
Kypce ¢pusuku (rpadpuyeckuii cnocod npeacTaBieHus nHpopmanuu - rpaduk 3aBUCUMOCTH MPOEKLUK CKOPOCTH HA OCh OX OT
BPEMCHH, OTIpeIC/ICHUE 3HAYCHHS SAMHIUYHOTO HHTepBaa) (3axanus 1, 5).

1.1.5. PaBHOMepHOE TPSAMOJMHEHHOE NBIKEHHE. / AHAIM3UPOBATH (PU3MUECKUE TMPOIECCHl (SIBJICHUS), HCIOJb3Ys
OCHOBHBIC TIOJIOKECHHS U 3aKOHBI, H3y4YEeHHbIE B Kypce Gu3uku (rpaduyeckuii crnocod mpeacraBieHus nHopmauu - rpadux
3aBUCUMOCTH MPOEKIMH CKOPOCTH Ha OCh OX OT BPEMEHH, OIIPEAEIICHNE 3HAYECHNS €IMHUYHOTO UHTEpBaJIA) (3aaHue J).

1.2.3. Tlpunnun cynepno3uiiuu cuil (paBHOACUCTBYIONIAs Cuila). / AHaNU3UpOBaTh (U3UUECKUE MPOIIECCHI (SIBICHUS),
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHbI, U3YYeHHbIE B Kypce (pu3uku (rpaduyeckuid crnocod npeacTaBieHuss HHGOpMaluu

- rpadMK 3aBUCUMOCTHU MPOEKIIMU CKOPOCTH Ha OCh OX OT BPEMEHHU, ONpeIeJIEHNE 3HAUYEHUS €IMHUYHOTO UHTEpBaia) (3a1aHue
5).

60



1.2.4. Bropoii 3akoH HproToHa (uepe3 yckopeHwue). / AHanu3upoBaTh (HU3NUYECKUE TPOIECCHI (SBJICHUS), MCIOJIb3YS
OCHOBHBIE TIOJIO’KEHHUS M 3aKOHBI, M3YYEHHbIE B Kypce (u3uku (rpadudeckuil crnocod npeacraBieHuss nHpopmanuu - rpapuk
3aBUCUMOCTH MPOEKIMUU CKOPOCTU HA OCh OX OT BPEMEHHU, OINPEACIICHNE 3HAYEHUS €IMHUYHOrO HHTepBaia). [IpuMeHsTs npu
ONMHUCaHWU (PU3MYECKUX MPOLECCOB M SBJICHUM BEIMYUHBI U 3aKOHBI (TEKCTOBBIA CIIOCOO MpENCTaBICHHS HH(POPMAIIH)
(3amanus 2, 5).

1.3.1. MoMeHT cuibl OTHOCUTENBHO ocH BpamieHus. 1.3.3. YcnoBus paBHoBecus TBEpAoro tena B MCO (depe3 MOMEHT
cun). /Ilpumensars mnpu onucaHUM (U3HYECKUX TMPOIECCOB M SIBJICHUN BEIMYMHBI W 3aKOHBI (TEKCTOBBIM CHOCOO
npeacTaBiieHust uHGpopManun) (3aganue 4).

1.4.1 HMmnynec marepuanbHol TOoukd. 1.4.6. KuHermueckas >3HEprusi MaTepUalbHOW TOYKH. / AHaIU3UPOBATh
(du3nueckue mpouecchl (SBIEHUS), UCMOJIb3Ys] OCHOBHBIE MOJIOXKEHUS U 3aKOHBI, U3y4Y€HHbIE B Kypce (u3uKu (Tpaduyueckuii
crnoco0 mpeacTaBiaeHUus UHPOPMALMKA - TpapUK 3aBUCUMOCTH IPOEKIMH CKOPOCTH Ha OCh OX OT BPEMEHH, ONpEICICHHUE
3HAUYEHUSI €IMHUYHOTO UHTEepBaJia) (3a1aHue 5).

1.4.7. TloTeHuuaibHas SHEPrusi MaTepUaJbHOW TOYKM B OJHOPOAHOM Tmojie TsokecTh. 1.4.8. 3aKkoH coXpaHEHUs
MexaHuyeckoil sHepruu / [IpumMeHsTh npyu OonucaHuM (PU3HUECKUX MPOLECCOB U SBJICHUN BEIUYMHBI U 3aKOHBI (TEKCTOBBIN
crioco0 mpencrapienus uagopmaiun) (3aganue 3).

Monnekynsipnas pusvka. TepMoguHaMUKa.

2.1.1. KonuuectBo BemectBa. 2.1.6. Konunentpauuss monekyn. 2.1.7. AOcomroTHas TemiiepaTypa. /AHaIM3UpOBAThH
(du3nyeckue mpouecchl (SBIEHUs), UCHOJIb3Ysl OCHOBHBIE TMOJIOKEHUS U 3aKOHBI, U3yUYEHHbIE B Kypce (DU3UKH (TEKCTOBBIN
croco0 mpeacTaBiieHus nHpopManun) (3aganue 9).

2.1.8. CBs3p TeMmIepaTtypbl raza CO CpeIHEH KMHETHMYECKOW SHEPrueil MOCTYIMATEIbHOTO TEIJIOBOTO JBMXKEHUSI €ro
MOJIEKYJ1. / AHanU3upoBaTh (PU3NUYECKHE MPOLECCHl (SBJICHUS), UCIOIB3YSl OCHOBHBIC MOJIOKEHUS M 3aKOHBI, U3yUYEHHBIC B
Kypce Gu3NKU (TEKCTOBBIM crioco0 mpencraBieHus uHpopMmanuu) / [IpuMeHsTh npu onmucaHuu (HU3MYECKUX MPOIECCOB U
SBJICHUM BEJIMYUHBI MU 3aKOHBI (TEKCTOBBIM cmocod mnpeacTtaBieHusi uHbopmaruu)/ Pemarh KadecTBEHHbIE 3a7ayd,
UCIIOJIb3YIOIINE THUIOBbIE y4eOHbIE CUTyallMd C SIBHO 3aJlaHHbIMU (U3MYECKUMHU MOJENSIMU (TEKCTOBBIA M TpaduuecKuit
crocoObI TIpecTaBieHus nHpopMmarun). (3aganus 7, 9, 21).
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2.1.9. VYpauenue p = nkT / [lpumensars npu onucaHuu (HPU3MYECKUX MPOLIECCOB M SBICHUM BEIUYMHBI U 3aKOHBI
(TeKCcTOBBIH ciocob npeacTapieHus nHGopMalun) / AHATU3UPOBATH (PU3HUECKUE MTPOLIECCHI (SIBJICHUS), UCTIONbB3YSI OCHOBHBIC
TIOJIO’KEHUS ¥ 3aKOHBI, U3yUYEHHBIE B Kypce (pu3uku (TEKCTOBBIN crocol nmpeacTaBieHus nadopmanun) (3aganus 7, 9).

2.1.10. YpaBuenne MenpaeneeBa- Knaneiipona /PemaTe kadecTBEHHbBIE 3a/1a4, WCIOJB3YIOIIME THIOBHIE Yy4eOHBIC
CUTYaIIUH C SBHO 33JaHHBIMH (U3HUUYECKUMU MOJCISAMH (TEKCTOBBIM U rpaduueckuil cnocoObl peicTaBieHrs HHGOpMAIIUN) /
PemaTte pacu€THble 3a/aud C MCIOJIB30BAHMEM 3aKOHOB M (OPMYJ M3 OJHOTO-ABYX pasleioB Kypca (U3UKU (TEKCTOBBIN
crioco6 npencrapieHuss nHGopManumn) (3aganus 21, 24).

2.1.14. OTHOCHUTENIbHAS BIAXKHOCTD. / PemaTh pacuéTHbie 3a7a4u ¢ UCMOJIH30BAHUEM 3aKOHOB U (POPMYIT U3 OJHOTO-
JBYX pa3lie]oB Kypca (pu3ukH (TEKCTOBBIM cIOCO0 MpeicTaBiieHrus nHpopManun) (3agaHue 24).

DIIEKTPOJNHAMUKA.

3.1.2. 3axon Kyinona. / [Ipumenars npu onucanuu (GU3NYECKUX MPOLIECCOB U SABJICHUN BEJIMUMHBI U 3aKOHBI (TEKCTOBBIN
croco0 mpeacrasieHus uHpopmanuu) (3aganue 11).

3.2.3. 3akon Oma nst yyactka nenu. 3.2.4. 3aBUCUMOCTb COMPOTUBIIEHUSI OJJHOPOJIHOTO MPOBOJHUKA OT €0 JJIMHBI U
cedyeHus. /| AHanu3upoBaTh (PU3MYECKUE TPOLIECCHl (SBJICHUS), UCIOJIb3Ys] OCHOBHBIE TOJIOKEHHUS U 3aKOHbBI, U3YYCHHBIC B
Kypce Gu3MKK (TaOJUYHBIA M TEKCTOBBIA Ccroco0 mpezctaBicHus uHbopMmaruu). / TIpuMeHsITh TIpU OMHMCAaHUM (HU3NIECCKHUX
MIPOIIECCOB U SIBJICHUI BEJIMYMHBI U 3aKOHBI (TEKCTOBBIN CcrlOco0 mpecTaBieHus nupopmaiun) (3aganus 15).

3.4.3. 3akoH anekTpoMarauTHo uHaykuuu dapazges. /[IpumMeHATh MpU ONMHUCAHUKM (PU3UUYECKHUX MPOLIECCOB U SIBJICHUIMA
BEJIMUMHBI U 3aKOHBI (TEKCTOBBIN CIIOCO0 mpecTapieHus: nHpopmaiun) (3aganue 12).

3.5.1. ®opmyna Tomcona. / [lmanupoBaTh SKCIIEPUMEHT, OTOUPATh 000pyAOBaHUE (TAOJIMUYHBIN CIIOCOO MpeCTaBICHUS
undopmarun) (3aganue 20).

3.6.7. ®opmyna ToHKOM TUH3HL. 3.6.8. [locTpoeHne n300paXkeHni TOUKH B OTpe3Ka MPSMON B COOMPAIOIINX JIMH3AX.
/Pemiath pacu€THBIC 3a]1a4M C UCTIOJIH30BAHUEM 3aKOHOB U ()OPMYJT M3 OJTHOTO-IBYX pa3/iesioB Kypca (Pu3nKu (TEeKCTOBBIN
CIoco0 mpeicTaBiaeHUs: MHPOpMAINHU, CXeMaTHYECKUH PUCYHOK) (3a1aHue 25).
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KBanToBas dusuka.

4.3.1. 3apsn sapa. MaccoBoe uuncio sapa. M3oromnsl. / AHanu3upoBaTh (PU3UIECKHE MPOIIECCHI (SIBJICHHUS), UCTIOIb3YS
OCHOBHBIC TTOJIOKEHUS U 3aKOHBI, U3yYCHHBIE B Kypce Gu3uku. [[pumMeHsaTs npu onucaHuu GU3NIECKUX TPOIECCOB U SIBICHHMA
BEJIMYMHBI M 3aKOHBI (TEKCTOBBIN CIIOCOO MpeIcTaBieHus HHpopMalun) (3aganue 16).

MeTobl HAy4YHOTO MTO3HAHMUS.

W3mepurensubie nipubopsl (Manomemp (oononpedenvHuviti npubdop)). / Onupenenarb MOKa3aHUS H3MEPUTEIbHBIX
puOOpPOB, a0COMIOTHYIO MOTpenTHOCTh (dhoTorpadus) (3amanue 19).

0 Ananuz munuunwvix oepuyumos 6 npeomMemHou noo2o0mosKe: HeoC80eHHble UMU C1ab0 O0CBOeHHble MeMbl
npocpamMmul, Hecphopmuposannvie Ui HeOOCMAMOYHO CHOPMUPOBAHHbIE YMEHUs, HABBIKU, GUObI NO3HABAMENbHOU
0esimenbHOCMU, NPOAGIAIOUUEC 8 MUNUYHBIX OUUOKAX NPU 8bINOTHEHUU COOMBEMCMEYIOUUX 3A0AHUL

Bbonpmias yacTh y4aCTHMKOB 3K3aMe€Ha, OTHOCAILLIMECS K TPYIIE CO CPEIHUM YPOBHEM MOATOTOBKH, U3y4Yaln (PU3MKY Ha
yriayOJeHHOM YpPOBHE HOJTOTOBKU (CM. AMarpaMmy Ha puc. 2.5.- 6), HO B OCHOBHOI IIKOJIE BEpOSTHEE BCEro Ha 0a30BOM

YPOBHEC, TaK KaK 7-9 kiaccel ¢ er'IY6J'IeHHLIM HN3YUCHHUCM (1)I/I3I/IKI/I ITOKa HEC ITOJIYUYHJIHX HIUPOKOI'O paCIIPpOCTPAHCHUA B PCTUOHC.
Tabnuya 2-6

Ne

o Tembl mporpaMMbl U yMEHUS™ Knacc(-b1) u3ydenus B cootserctun ¢ GOIT*

Mexannueckue konebanus (1.5.1. CBA3b aMmIuTy /16l KoJeOaHUN CMEIIEHUs] MaTepUaIbHOM

TOYKH C aMIUTUTYyAoN KoneOaHuil e€ ckopoctu. 1.5.2. Ilepuox m wacrora konebGanuid. | 9, 11 kiaccsl (6a30Bblil, yriayOIeHHBIH YPOBHH)
[Tepuosa cBOOOHBIX KOJI€OaHUI NPYKUHHOTO MasiTHUKA (3a/1aHue 6))

- OIIKUCBIBATH HU3YYCHHBIC CBOICTBA TE€I U (1)H3qu01<1/1e SABJICHUS, UCIIOJIb3YA (I)I/I3I/IquKI/IC

1 | BenmuumHbBI (IEPHOJA M YACTOTa KOJIEOAaHWiT), HAXOMUTHh (OPMYJIbI, CBA3BIBAIOIINE MaHHYO | 9 Kiacc (0a30BbId, YIIyOJCHHBIA YPOBHH)
($U3UUECKYIO BEJIMUMHY C IPYTUMHU BEIMYMHAMHU

- OTIMCaHUe MEXaHWYECKHUX KOJICOaHUH ¢ NCTIOIh30BaHNEM (PH3MUECKUX BEITHMUUH: IEPHOM U
4acToTa KoJeOaHM. 11 xnacc (yriryOJIeHHBIH ypOBEHb)

2 | DnemenrtapHas pabota B TepMmoauHamMuke (2.2.6. Bprumcnenue pabotbl mo rpaduky | 10 kmace (yriayOneHHBIH YPOBEHB)

431ech u ganee: Cum. nyukT 3 Cnenudpuxanuun KUM EI'D 2026 roa no yueGHOMY IpeaMETY.
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npoiiecca Ha pV-auarpamme (3ananue 8)
- pemaTh Ka4eCTBCHHBIC 3a/Ia4M: BBHICTPAUBATh JIOTUMECKU HEMPOTHBOPECYHMBYIO HEMOYKY
paccyXJICHUH C UCTOIh30BAHIEM U3YUCHHBIX 3aKOHOB.

Monekynsapuas ¢usuka (2.1.1. KomnuectBo BemiectBa. 2.1.6. KoHIeHTpamuss MOJIEKY!I.
2.1.10. Ypauenne MenaeneeBa-Knaneiipona (3amanue 10))
- aHAIM3UPOBATh (PM3UUYECKUE TPOLECCHI U SIBICHHUS, UCIIOIb3Ys 3aKOHBI.

10 xnacc (yriayOieHHBIH YPOBEHb)

3.6.2. 3akoHbl oTpakeHus cBeTa (3aganue 13)

9, 11 kuaccsl (6a30BbIil, YyTayOJIeHHBIH YPOBHH)

- pas3jn4darhb ABJICHHUC,
- XapaKTCPU30BaTh ABJICHHA, UCII0JIb3YS 3aKOH,

9 knacc (6a30BbIi, Yri1yOJeHHBINH YPOBHH)

- pacro3HaBath GU3MUYCCKUE SBICHUS (OTpaKeHHE CBETA),
- AHAJIM3UPOBATh (PU3MUECKOE SIBICHUE, UCIIOIB3Ysl (PU3MUECKHI 3aKOH.

11 xnacc (yriy0OJieHHBII ypOBEHbB)

OnektpoMarHutHbele  koneOGanust  (1.5.2.  Ilepuog u  dacrora  konebaHMiA
(onexTpomarauTHbIX). 3.1.11. DHeprus 3apspkeHHOTO KoHAeHcaropa. 3.4.7. DHeprus
MarHUTHOTO MOJS KAaTyHMIKU ¢ TOKOM. 3.5.2. 3aKOH COXpaHEHUs SHEPrUdu B HAeaIbHOM
KoJIe0aTeIbHOM KOHTYpe. (3amanue 14))

8,9, 10, 11 kmaccel (6a30BbIiA, yriTyOJICHHBII
YPOBHH)

- ONUCHIBATh M3YYCHHBIC CBOWMCTBA TeN M (DU3UYECKHE SIBIICHUS, UCIOIB3Ys (U3NUYCCKUE
BEJIMYMHBI (NIEPHO M YacTOTa KojeOaHuil), HaX0AUTh (OPMYJIbI, CBA3BIBAOIINE TAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTHMHU BEIHMUYHMHAMH,

9 kiacc (0a30BbIif, yrayOIeHHBIH YPOBHH)

- OIIMChIBAThb (I)I/I3I/I"IGCKI/IC nmponeccol MU SBJICHUA, MUCIIONB3YySA BCIWMYHUHBIL: SHEPIUd
QJICKTPHUYCCKOT'O IMOJISI KOHACHCATOPA,

10 xnacc (yriayOeHHbII ypOBEHb)

- ONHUCHIBATh MEXaHMYECKHE U DIIEKTPOMArHUTHbIE KOJIEOAHUS C HCIHOJIb30BAHUEM
(bu3NYeCKUX BETMYMH: IEPUOJ] U YAaCTOTa KOJIEOaHMUI];

- ONHUCHIBaTh (PU3MYECKHE IMPOLECCHl M SBIEHUS, HCMONb3Ys BEIHMUUHBL:
MarHUTHOT'O TOJISl POBOJIHUKA C TOKOM,

- QHAJIM3UPOBATh (PU3MUECKOE SIBJICHUE, UCIOIIb3Ysl (PU3MUECKHI 3aKOH.

JHEprus

11 xnacc (yriyOiaeHHbIH ypoBEeHb)

®wusnka aromHoro siapa (4.3.1. 3apsin sapa. MaccoBoe uunciio siapa. M30Tormsl.
4.3.2. DnexTponHbIii B-pacnaj (3aganue 17))

9, 11 knaccsl (6a30BblIil, yriayOJleHHBINH YPOBHH)

- UCIIOJIL30BAaTh ITIOHATUC 6eTa-I/13J'IyquI/Ie,
- PCHICHUC 3a1a4 C MCIIOJIb30BAHNEM 3dKOHOB COXPAHCHUSA MACCOBLIX U 3aPAJOBBIX YHUCCII,

9 kiacc (0a30BbIi, yriayOaeHHbINH YPOBHH)

- aHAJU3 TIPOIIECCOB W SIBIICHWH C WCIIOJB30BAHMEM 3aKOHA PaJMOAKTHBHOTO paciaja
(omexTpoHHBIH OeTa-pacman),

- peleHue 3aa4 ¢ ONMOpPOH Ha IMONYYCHHBIC 3HAHHS, B T.4. O 3apsjc U MacCOBOM YHCIIC
Aqpa.

11 xnacc (yriayOneHHbIH ypOBEHb)

Mexanuka. MomnekynsipHas Qu3nka W TepMOJIWHAMHUKA. OJeKTpoanHamuka. KBanToBas

8,9, 10, 11 xnaccel (6a30BbIH, YIITyOICHHBIN
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¢usuka (3ananue 18)

YPOBHH)

1.1.6. PaBHOYCKOpEHHOE MPSIMOJIUHEHHOE TBHKCHUE

- pacmio3HaBaTh (PU3UICCKUEC SIBIICHUS;

- ONUCHIBATh MEXAHHYECKOE IIBUKCHUE, HUCIONB3Ysl (DU3MYECKHE BEIUYMHBI: CKOPOCTD,
YCKOPEHHE.

9, 10 knaccel (6a30BBIH, YIITYyOJICHHBIA YPOBHH)

2.2.3. KonBekius

- pasnauuaTh SBJICHUS TEIUIoNepenadyn (TEIrIONPOBOAHOCTh, KOHBEKIUs, H3iayueHue) (8
KJ1acc);

- pacmo3HaBaTh (UIMYECKUE SBICHHS (MPOLECCh) U OOBACHATh HX Ha OCHOBE
MOJICKYJISIPHO-KHHETHYECKOM Teopun cTpoeHus Bemectsa (10 kiace)

8, 10 kiaccel (0a30BbIi, yTiTyOJIEHHBINH YPOBHH)

3.1.1. 3aKOH COXpaHEHHUS NIEKTPUICCKOTO 3aps/a.
- aHAIM3UPOBATh (PU3MUYECKUE TPOLECCHI U SIBICHHUS, UCHIOTIb3Ys (PU3UYECKUE 3aKOHBI.

10 xnacc (yriayOieHHbI ypOBEHb)

3.5.5. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.

- pacrio3HaBaTh (U3MYECKUE SBICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH,

- ONIMCHIBATh N3YYCHHBIE AIICKTPOMATrHUTHBIC SBJICHUS (IIPOLIECCHI), HCIIOIb3Ysl (PU3UUECKHE
BEJIMYHHBI.

11 xnacc (yriayOieHHbI ypOBEHb)

4.1.2. Dueprus ¢hoToHa
-ONUCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHHS M ITPOIIECCHI, UCTIONB3Ys (PU3HUIECKUE
BEJIMUUHBI

11 xnacc (yriayOieHHbI ypOBEHb)

Mexanuka (1.2.4. Bropoii 3akoH Hetorona: mis marepuanbHoii Toukd B MCO (uepes
yckopenue). 1.2.8. Cuna TpeHusi CKoJIbKeHus (3aaanue 22))

9, 10 xnaccsl (0a30BbIi, yriyOaeHHbINH YPOBHH)

- pa3anyaTh B3aUMOJCHCTBHE TEl,

- pelaTh pacdyeTHbIe 3a]aun (ONMUPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHMH), MCIIONb3Ys
3aKOHBI U (HOPMYJIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS
3aJ]auy 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJIOCTAIOIINE UM U30BITOYHBIEC TaHHBIE,
BbIOMpaTh 3aKOHBI M (OpPMYJIbl, HEOOXOOUMBIE Ul PEIIEHUs, MPOBOAUTH PACUETHl U
OLIGHUBATh PEATMCTUYHOCTD MOJYUYEHHOTO 3HaUeHHsI (pU3MUecKor BEIMYHHBI,

9 kiacc (0a30BbIi, yriayOaeHHbINH YPOBHH)

- aHaIM3UPOBATh (PU3NYECKUE TIPOLECCHI U SIBICHUS, UCIIOIb3YS 3aKOHBI,

- pemaTb pacueTHbIE 3a7ayd C SIBHO 3aJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3YS
¢usznyeckue 3aKOHbI, Ha OCHOBE aHalu3a YCIOBHUS 3aJaud BbIIEIATh (U3NYECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOUMBIE ISl €€ pEeIIeHUs, TIPOBOIUTh PACUETHl U OLIEHUBAThH
peasIbHOCTb MOJTYYEHHOT0 3Ha4eHHsI PU3NUECKON BETHUUHBI.

10 xnacc (yriayOeHHbI ypOBEHb)

Mexanuxa**. Dnextponunamuka (/.1.8. [Jenmpocmpemumenvroe yckopenue mouxu. 1.2.4.

9 kinacc, 10 u 11 kmaccsl (6a30BbIH,
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Bmopou 3axon Hviomona: ons mamepuanvrot mouku 8 UCO (uepe3 yckopenue). 3.3.4.
Cwia Jlopenna (3amanue 23))

yrIIyOJICHHBIN YPOBHH)

1.1.8. llenmpocmpemumenvroe yckopenue mouku. 1.2.4. Bmopou 3axon Hvromowna: ons
mamepuanvroi mouku 6 UCO (uepes yckoperue)

- peuiath pacyeTHblE 3aJauM (ONUPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHMI), UCHOJB3Ys
3aKOHBI ¥ (OPMYIIbI, CBSI3bIBAIOIINE (PU3NUYECKUE BEIIMYMHBI: Ha OCHOBE aHAIHM3a yCIIOBHS
3a[]au 3alKChIBATh KPATKOE YCIOBHUE, BBISBISTH HEOCTAIOIINE UM U30BITOYHBIC TaHHBIE,
BbIOUpaTh 3aKOHBI U (OpPMYJIbI, HEOOXOOUMBIE Ui PEIIeHUs, MPOBOAUTH pPACUEThl U
OLICHUBATh PEATMCTUYHOCTb MOJYUYECHHOTO 3HaUCHHsSI (PU3MUECKON BEIIUYHHBI.

9 knacc (6a30BbIi, Yri1yOJeHHBINH YPOBHH)

1.1.8. [lenmpocmpemumenvroe yckopenue mouku. 1.2.4. Bmopoii 3axon Hvromona: ons
mamepuanvroi mouku 8 UCO (uepe3 yckopeHue)

- pemiatb pacyeTHblEe 3aJauyd C SIBHO 3aJaHHON (DU3MUECKON MOJIeNbI0, HUCIOJIb3Ys
¢dusnyeckne 3aKOHbI, HAa OCHOBE aHAM3a YCIOBUS 3a7a4d BBIICIATh (PU3NUYSCKUE
BEJIMYMHBI U (POPMYIIBI, HEOOXOAUMBIE JUIS €€ PEIICHHUS, POBOIUTH PACUEThl U OLIEHUBATH
peaIbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BEJIMYUHBI.

10 xnacc (yriayOieHHbI ypOBEHb)

3.3.4. Cuna Jlopenna (+1.1.8. IJenmpocmpemumenvhoe yckopenue mouku. 1.2.4. Bmopoii
saxkon Hetomona: ons mamepuanvnot mouxku 6 UCO (uepes yckopenue))

- pemaTh pacueTHbIE 3a7auyd C SIBHO 3aJaHHON (U3MYECKOW MOJENIBI0, HCIOIb3YS
¢dusnyeckne 3aKOHBI, HAa OCHOBE aHAJM3a YCIOBUS 3a7a4d BBICIATh (PUINUYSCKUE
BEJIMUMHBI U POPMYITBI, HEOOXOAUMBIE JUIS €€ PEIICHHUs, POBOIUThH PaCUeThl U OIEHUBATh
PEATBHOCTH MOJTYYSHHOTO 3HAYCHUS] (PU3NICCKON BEITUIHHEI.

11 xnacc (yriayOieHHbI ypOBEHb)

10

Kunemaruka. 3akoHbl coxpaHeHus B MexaHuke (1.1.2. MarepuanpHas Touka. 1.1.7.
CBoOonHOe majeHue (JaJbHOCTH M Bpems mnozera). 1.2.1. MHepruaibHble CHCTEMBI
orcuéra. 1.4.3. 3aKoH U3MEHEHMs U coxpaHeHus umiyibca. 1.4.6. Kuneruueckas sHeprus
MaTtepuainbHoi Touku. 1.4.7. TloTeHnmanbHas sHeprust ynpyro Ae@opMHUpOBAHHOTO Teja.
(3amanue 26))

- pemaTh pacueTHBIE 3aJ]auy C IBHO 3aJJaHHON M HESIBHO 33JaHHON (pU3MUECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYJT MEXaHUKH,

- OTIpeNeNATh YCIOBUSI TIPUMEHHMOCTH MOjeNel (u3ndeckux Ten (MarepuaibHas TOUKa,
HCO),

- paznuyarh yciaoBHs (TpaHMIBI, 00JAacTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB (3aKOH
COXpaHEHMs UMITYJIbCA).

10 xnacc (yriayOieHHbI ypOBEHb)

* Koo npogepsiemulx s1emenmog cooepoicarus 6 coomsememeuu ¢ Koouguxamopom EI'D 2026 2. (Qusuka, 11 knacc)
** Kypcugom avloenieHbl d1eMeHmbl COOepICAHUS/YMeH U, He 8KTloUeHHble 8 mabauyy 1, npedcmasnennyio 6 Cneyugpuxayuu KHUM ET'D 2026.
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o Peanucmuunslie «30Hbl pOCMay 8 yacmu npeoMemHuol no020mosKu 0Jis yeeperno20 noaydenus 80 u 6onee m.o.

]_IJ'ISI IepexoJa B Ipylily C BbBICOKUMU PE3yJabTaTaMU, HCO6XO,ZII/IMO BBIIIOJIHATE 3aJaHHS BCCX yp0BHCﬁ CIIOKHOCTEH.

Crout 0o0paTuUTh BHHUMaHUE Ha 3a/JIaHMs, KOTOpbIE OKA3aJMCh CaMbIMU CIIOKHBIMU JJisi 3TOM rpynnel: 1) 8 m 13 3amanus

0a30BOT0 YPOBHS CJIIOKHOCTU — K BBIMOJHEHUIO 3aJlaHUs MPUCTyNanu, Ho nonyuwin 0; 2) 3agaHue 22 MOBBIIIEHHOTO YPOBHS

CJIOJKHOCTH - K BBIIIOJIHCHUIO 3alaHUs IIPUCTYIIUIN, HO ITIOJIYYUIIN 0 6aJIJ'IOB; 3) K 3aJIaHHUIO Ne26 BrICOKOIO YPOBHA CIIOKHOCTHU

OoJbIIas YacTh Ja)ke He npuctynana. [Ipu 3Tom, B 3aJaHUAX MOBBINIEHHOTO U BBICOKOTO YPOBHEN TPEOOBAIIOCH pa3BEPHYTOE

penieHne GU3MUECKUX 3a/1a4 N0 MEXaHUKE. BrllieykazanHoe OyAET SIBISATHCSA «30HOU POCTay.

2.3.2. MeToanuyecKkuii aHAJIU3 Ka4eCcTBa 0CBOeHUN MeTanpeaMeTHbIX pe3yabTaToB ®I'OC yyacthukamu EI'D
CO CpelHMM YPOBHEM MOATOTOBKH

o Pazeepnymoiii kommenmapuii Ha ocHoge 3a0aHuill / 2pynn 3a0aHUl, HA YCNEWHOCMb BbINOJHEHUS. KOMOPbIX MO21d

noenusms OOCMAmMOYHASL UAU HEeOOCMAaAmOYHAs Cd)OpMMpO@CZHHOCWlb MemanpedMemelx yMeHLlIZ,

C YKasaHuem

COOMBEMCMBYIOWUX MEeMANPeOMemHbIX YMEHUU U UX NPOSGIeHUs 6 MUNUYHBIX OWUOKAX 6 OMEemax V4aCMmHUKOS
9K3aMeHa Ha coomeememayiowue 3a0anus (mabn. 3.2.3.2-1)

Tabnuya 3.2.3.2-1

1.1.2. BrrsBiaTe 3aKOHOMEPHOCTH B
paccMaTpuBaEeMBbIX SIBICHUSX
1.3.1. Braoems HABbLIKAMU noJy4eHus

uHgopmayuu U3 UCMOYHUKOB pPA3HBIX MUNOSE,
UHMeEpPNpemupo8ams  UHGOPMAYUro  Pa3IUYHbIX
81008 U hopm npedcmasieHus
3.2.2. Bnademv Haswvikamu
pegrexcuu  Kak — 0CO3HAHUS
Oelticmeuti U MbICIUMENbHbIX NPOYECccos,

no3HasamelbHou
cogepuiaembix
ux

Howmep MeranpeameTrHoe ymeHHE (KOJI TPOBEPSIEMOro [TposiBieHUs! B TUTIMYHBIX OMMOKaX

sasanusi KUM™*| metanpenMeTHoro pesynbraTta)®*
1,5,8, 1.1.1. VYcranaBnuBaTh CYIIECTBEHHBbIH NpHU3HAK | BbISBICHNE 3aBUCHUMOCTH YCKOPEHHSI OT HW3MEHEHHS CKOPOCTH Ha
9,14 WJIM OCHOBAHMS JUIsl CPaBHEHUS OTIpe/IeJICHHOM BpPEMEHHOM Y4YacTKe; JaBJlIeHUs OT o0beMa rasa

(pabora ¢ naHHbIMH, TpUBeACHHBIMU Ha rpaduke) (YY 1.1.1, 1.2.1,
1.3.1).

[lepeBon uHpOpManMioO W3 OIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO
(rpadux — dpopmyna, Tabmuna- Gpopmyina, Tekct — Moaens) (YVY
1.3.1).

[IpoBenenne maremaTHyecKUX MpeoOpa3oBaHuM, apupMETHUECKHX
nevicteuit (YY1 1.3.1).

IIpoBepka IIOJIy4E€HHOTO pesyJbTara
npaBaononooHocts (YY1 3.2.2).

Ha ¢buznveckyro
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pe3yibmamos U OCHO8AHUU (CAMOKOHMPO.Ib)

2,3,4,6,
7,10,
11,12,15,17

1.1.2. BoIaBiATH 3aKOHOMEPHOCTH B
paccMaTpUBaEMBIX SBJICHHSIX

3.1.2. CamocmosamenvHo cocmasniames  NIAH
pewieHuss npooiemvl ¢ Y4EMOM  UMEIOUUXCSL
pecypcos (camoopeanuzayusi)

3.2.2. Bnademv Haswvikamu
pegnexcuu  Kax — OCO3HAHUSL
oeticmeuti U  MbICIUMENbHBIX — NPOYECCO8,
pe3yIbmamos U OCHOBAHULL (CAMOKOHMPOIIb)

No3HaA6aAMeNbHOU
cogepuiaempix
ux

BrisiBnenue cBsizum ogHOM (PU3MUECKOW BEITWYMHBI OT JIPYrod MpH
OLIEHKE U3MEHEHUH 3HaueHuni puznyeckux BenuunH (YY I 1.1.2).
[InanupoBanue xoja pelieHus 3a7ayd, MPOIYCK 3TanoB (IEpeBO
€MHUL, TPOBEPKA Pa3MEPHOCTH, KOHTPOJIb 3HakoB) (YVY /] 3.1.2).
[IpoBenenne maTemMaTuyecKux MpeoOpazoBaHul, apuPpMeTHuyecKux
nevictuit (YY1 1.3.1).

[IpoBepka MOJTy4YEHHOTO pe3yJibTara
npasaonoioonocts (YY1 3.2.2).

Ha (hUBHUIECKYIO

13

1.1.1. VYcranaBnuBaTh CyIIECTBEHHBIH NpHU3HAK
WJIM OCHOBAHMUSI JUIsl CPAaBHEHUS

1.1.2. BrrsBiate 3aKOHOMEPHOCTHU B
paccMaTpUBaEMBbIX SIBJICHHIX

1.3.1. Braoems HABbIKAMU nonyyeHus
uHgopmayuu U3 UCMOYHUKOB PA3HbIX MUNOE,
UHmMepnpemuposams  UHGOPMAayuro  pa3iuUHbIX
81008 U (hopM npedcmasieHs.

Ompenenenue yrioB NajeHUs U oTpaxkeHuss Ha pucyHke (YVY/]
1.1.1).

BrrsABieHME 3aBUCUMOCTH MEXY YIJIOM MaJCHHS CBETOBOIO Jiyda U
yraom otpaxenus (YVY/ 1.1.2).

IlepeBon mH(OpMANMIO W3 OAHOH 3HAKOBOW CHUCTEMBI B IPYTYIO
(cxema — ypaBHEHHE, TEKCT — MOJENb), paboTa ¢ JAaHHBIMH,
MPUBEICHHBIMU Ha cxeMaTuaHoM pucynke (YVY]1.3.1).

16

1.1.1. VYcranaBnuBaTh CYNIECTBEHHBIH NpHU3HAK
WJIM OCHOBaHMS JJIsl CPAaBHEHMS
1.3.1. Braoems HABbIKAMU noJyYeHus
ungopmayuu U3 UCMOYHUKOS PA3HBIX MUNOE,
UHmMepnpemuposams  UHPOPMAyuro  PaA3IUYHbIX
81008 U hopm npedcmasienus

Ha ocHOBaHWMM TeKCTa 3aJaHusi ONpEACICHHE CYIECTBEHHBIX
JaHHble B Ta0iMIle, HEOOXOMUMBIE Uil PEIIEHUs — OIpeleNsiTh
Haumbojee pacHpoCTPaHEHHbI M30TOB  ((pparMeHT  TaOJIUIIbI
MenzeneeBa oriuuaercst ot obduienssectHoro) (YV/J 1.1.1).
[lepeBon uHpOpManuu M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYIO
(trexct — Mozens) (YYI 1.3.1)

18

1.1.2. BrisBiaTe 3aKOHOMEPHOCTH u
IIPOTUBOPEYHS B PACCMAaTPUBAEMBbIX SBJIECHUAX

3aKOHOMEPHOCTH MPUBEJEHBI B TECTOBOM (opmMaTe U HEOOXOIUMO
OTJeNUTh BepHble OT HeBepHbIX (VY] 1.1.2).

19

1.2.1. Bnaners HaBBIKAMU y4eOHO-
HCCIIeIOBATENBCKOM IeATeTbHOCTH
1.2.3. Biasenre Hay4YHOW TEPMHUHOJIOTHEN

[IpumeneHnne Hay4yHOW TEPMUHOJIOTUM (LIEHA JEJEHUs, TPsAMOe
n3Mepenue, norpemHocts) (YV/ 1.2.3).

[IpoBenenue y4eOHO-HCCIIeI0BATENCKOM JEATEIIbHOCTH,
BKJTIOUAIOIIEH: OMpe/elieHne MOKa3aHui U3MEPUTENBHOTO MpUodopa,
IMOrp€IIHOCTU IMPAMOIr0 M3MEPCHUA U 3alIUCh PE3YJIbTAaTOB IMPAMBIX
n3Mepenuit ¢ norpemHocTsio (YY1 1.2.1).

20

1.2.1. Bnaners HaBBIKAMU
HUCCIIEI0OBATENILCKON IEATEIbHOCTH

y4eOHo-

Br160p u3 mpemoxkeHHBIX MaTepraIbHBIX PECYpPCoB (000pyIO0BaHME
C OIpe/IeTICHHBIMU TEXHUYECKUMU XapaKTEPUCTUKAMH) T€X, KOTOPhIE
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1.2.7. Pa3pabatbIBaTh IJ1aH peLIeHUs IPOOJIEMBI C
yu€ToM aHain3a MMEIOMNXCS MaTepUaIbHBIX

pecypcoB

MO3BOJISATH BBISIBUTH 3aBUCUMOCTD (Y V]I 1.2.7).

[IpoBenenue y4eOHO-HCCIIEeI0BATEIbCKON NeSITeTbHOCTH,
BKJIFOYAIOIIEH MPENCTaBICHUS, YTO JUISI BBISIBJICHHUS 3aBHCUMOCTH
OHOW (DU3MYECKOW BEIMYUHBI OT JIPYroil, HEOOXOIMMO H3MEHSThH
TOJNILKO OJWH TapaMeTp OSKCIEPUMEHTAIBHONH YCTaHOBKH, a
OCTaJIbHBIC JOJKHBI ObITh Hem3MeHHbIMU (YY1 1.2.1).

21 1.1.1. VYcranaBnuBaTh CyLIECTBEHHBIH NpHU3HAK | BbiiBIeHHE OCHOBaHMM 111 CpaBHEHHs (KMHETHYECKas 3HEpIus,

WJIM OCHOBAHMS JIJIsi CPAaBHEHUS oovem) (YVI 1.1.1).
1.1.2. BrisBiate 3aKOHOMEPHOCTHU u | Onpenenenue CBSI3M  KUHETUYECKOM DJHEPrUM H  aOCONIOTHOM
MIPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHUSIX Temneparypsl, 1aBienus u oovema (YVY/ 1.1.2).
1.3.1. Braoems HABLIKAMU nonyuenus | llpoBenenue cpaBHeHUsT (U3UYECKUX BEIMYMH HA  OCHOBE
uHgopmayuu U3 UCMOYHUKO8 pa3ublXx munos, | rpadpuueckux nanueix (YY1 1.3.1).
unmepnpemupogams  ungopmayuro  paziuynely | CocTaBIeHHE TUIaHA PEIICHUS KAYeCTBEHHOH 3a/1a4i B COOTBETCTBUHU
81008 U (hOpM nNpedcmasieHus. ¢ TpeboBanusamu (YVY/ 3.1.1).
1.3.2. Coszoasamb mexcmoi 6 pasziuunvix | llpuBeseHne pa3BepHYTOro ¥ JIOTHYHOTO pEIICHUS — 3a7ayM,
Gopmamax ¢ yuémom HazHaweHus uHgopmayuu U | BOSMOXKHO C HCIONIb30BaHUEeM rpaduxoB u cxeMm (YY/ 1.3.2, YV ]I
yenesou ayoumopuu, evioupas onmumaishyio | 2.1.2).
Gopmy npedcmasnenus u 8U3yaru3ayUU [IpoBenenue oleHKH MOTy4eHHOTo pesynbTara (YVY /] 3.2.2).
2.1.2. Pa3eépnymo u 102UYHO U31A2AMb CE0I0
MOYKY 3peHUs C UCHONb308AHUEM A3bIKOBIX
cpeocma
3.1.2.  CamocmoamenbHo cocmagnsimes NiaH
peutenus npobremvl ¢ YUEMOM  UMEIOUWUXCSL
pecypcos (camoopeanuzayus)
3.2.2. Bnademv Hasvikamu NO3HABAMENbHOU
pegrexcuu  Kax — OCO3HAHUS — COBEPULAEMBIX
oelicmeuti U  MbICIUMENbHbIX  NPOYEccos,  Ux
Ppe3yIbmamos U OCHOBAHULL (CAMOKOHMPOTb)

22,23 1.1.2. BrisiBnsTh 3aKOHOMEPHOCTH u | Onpenenenue  CB3M  MEXIy  (QU3MYECKMMH  BEIMYMHAMU
MIPOTUBOPEYUS B PACCMATPUBACMBIX SBICHUSIX (ucxomubivu qanabivK) (YY I 1.1.2).
1.3.1. Braoemyo HABbIKAMU nonyuenus | llpoBeieHne aHanu3a TaHHBIX, IPUBEICHHBIX HA PUCYHKE K 33JJaHUIO

UHoOpMayuu U3 UCMOYHUKOE PA3HBIX MUNOS,
UHMePNPemupo8ams — UHPOPMAYUIO  PA3TUYHBIX
81008 U hopm npedcmagierus

22 (VY 1.3.0).
[IpuBeneHre pa3BepHYTOrO0 W JIOTUYHOTO pEIICHUS 3aJa4yd, C
ucnonb3oBaHueM pucyHkoB (YY1 1.3.2, VY1 2.1.2).
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1.3.2. Coszoasamv mexcmvl 8  paA3IUYHLIX
Gopmamax ¢ yuémom HazHaueHus uHgpopmayuu u
yeneeou ayoumopuu, 6vloupas ONnmMuMAaIbHYIO
Gopmy npedcmasnenuss u 8U3YAIUIAYUU

2.1.2. Pa3eépHymo u J102UYHO U31A2AMb CE0I0

MOYKY 3pPeHUss C UCHONb30BAHUEM S3bIKOBLIX
cpeocms
3.1.2. CamocmoamenvHo cocmaeiams NidH

peutenus npoodiemvl ¢ YYEMOM  UMEROUWUXCSL
pecypcos (camoopeanuzayusi)

3.2.2. Bnademv Hasvlkamu NO3ZHABAMENbHOU
pegnekcuu KAk  OCO3HAHUSL — COBEPULACMbIX
oelicmeuti U  MbICIUMENbHLIX  NPOYECccos, Ux
Ppe3VIbmamos u OCHOBAHUIL (CAMOKOHMPOJIb)

CocrapneHue IjiaHa penieHus pacueTHOM 3a/aud B COOTBETCTBUH C
tpeboBanmsamu (YY1 3.1.1).

[IpuBenenue pa3BEepHYTOro H JIOTUYHOTO pELICHUS 3ajayH,
BO3MOJKHO C MCcToJib30BaHueM pUCYHKOB (YV /I 1.3.2, YV ]I 2.1.2).
[IpoBeaenue ouenku noydeHHoro pesyiprara (YY/I 3.2.2).

24,25

1.1.2. BrrsBiaTe 3aKOHOMEPHOCTHU 51
MIPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHUSIX
1.2.7.  CnocobHocmv  u  20mMOBHOCMb K
CAMOCMOSIMENLHOMY NOUCKY Memo008 peuleHus
NPAKMUYecKux 3a0ad, NPUMEHEHUIO PA3TUYHBIX
Memo008 NO3HAHUSL,

1.3.1. Braoems HABLIKAMU nonyyeHus
uHgopmayuu U3 UCMOYHUKOB pPA3HBIX MUNOE,

UHMepnpemupo8ams  UHGOPMAYUuro  Pa3iuyHbIX
81008 U hopm npedcmasnerus
1.3.2. Coszoasamv mexcmvl 6  pA3IUYHLIX

Gopmamax ¢ yuémom HazHaueHus uHpopmayuu u
yenegou ayoumopuu, 6vloupas onmumMaibHyI0O
@opmy npeocmasnenus u u3yaru3ayuL

2.1.2. Pazeépnymo u J102UHHO U31A2AMb CE0I0

MOYKY 3peHUsl C UCHOTb30BAHUEM  SA3bIKOBbLIX
cpeocma
3.1.2. CamocmoamenvHo cocmaeiims NiaH

pewieHuss npodiemMvl ¢ YUEMOM  UMEIOWUXCS
pecypcog (camoopaanuzayusi)

Omnpenenenue  CBA3M  MEXAY  (OUBHYECKMMH  BEITHYMHAMH
(ucxonubimu nanubivu) (YY1 1.1.2).

[IpuMeHeHne MeTOI0B/3aKOHOB/TIOJX0/I0B W3 pa3HBIX DPa3JeNioB
kypca ¢usuku (YY1 1.2.7.).

[IpoBeenue aHanM3a JaHHBIX, TPUBEICHHBIX Ha PUCYHKE K 3aJIaHHIO
25 (VY 1.3.1).

CocraBieHre TUIaHA PENICHUS] PACYETHOW 33aJa4i B COOTBETCTBUU C
tpeboBanusmu (YVY ] 3.1.2).

[IpuBeneHHOTO pa3BEPHYTOTO M JIOTUYHOTO pEIIeHUS 3a1add C
ucnoib3oBanueM pucyHkos (YY/[1.3.2, VY] 2.1.2).

[TpoBeaenue onenku noydeHHoro pesyibrara (YY1 3.2.2).

OKoJI0 TOJIOBMHBI ~YYaCTHUKOB TpPYyHNbl HE MpHUCTynaiza K
BBITIOJIHEHUIO 33/IaHUS, YTO MOXXET OBITH CBSI3aHO C OTCYTCTBHEM
MOTHBAIlUHM, ONTHMHU3Ma, YMEHMs JIeHiCTBOBaTb, MCXOMAS W3 CBOMX

Bo3moxkHocreit (YVY/] 3.3).
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3.2.2. Bnademv Hasvlkamu NO3ZHABAMENbHOU
pegrekcuu  Kax — OCO3HAHUSL — COBEPULACMBIX
oelicmeuti U  MbICIUMETbHbIX  NPOYECccos,  Ux
Pe3Vabmamos u OCHOBAHULL (CAMOKOHMPOIIb)

3.3. Buympeuuss momusayus, GKIOYAOWAs
cmpemiienue K OOCMUJICEHUIO UYeau U YCnexy,
ONMUMU3ZM, YMeHUe Oelcmeo8amp, UCX0051 U3
CB0UX B03MOIACHOCTELL (IMOYUOHATIbHDBLIL
uHmesn1exm)

26

1.1.1. VYcranaBnuBaTh CYIIECTBEHHBI MpPHU3HAK
WIM OCHOBAHUS JUISI CPAaBHEHUS, KJIACCU(DUKAIINU
U 000011eHN A

1.1.2. BrrsBiaTe 3aKOHOMEPHOCTHU 51
MIPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHUSIX
1.2.4. Bwiasnsams npuduHHO-CIeOCMEEeHHble C8A3U
U aKmyamusuposams  3a0avy,  6bl08U2ambs
eunomesy e€ peuieHus, 3a0a8amsv napamempuvl u
Kpumepuu peuletusl

1.2.7.  CnocobnHocmv U  20mMOBHOCMb K
CAMOCMOSIMENILHOMY NOUCKY Memo008 pelleHus
NPAKMUYECKUX 3a0ad, NPUMEHEHUN) DA3TUYHBIX
Memo008 NO3ZHAHUSL,

1.3.1. Braoems HABbIKAMU nonyyeHus
uHgopmayuu U3 UCMOYHUKOB pPA3HBIX MUNOS,

UHMepnpemupo8ams  UHGOPMAyUuro  Pa3iuyHbIX
81008 U hopm npedcmasnerus
1.3.2. Coszoasamv mexcmvl 8  pA3IUYHLIX

Gopmamax ¢ yuémom HazHaueHus uHgopmayuu u
yenegou ayoumopuu, 6vloupas OnmumMaibHY0
@opmy npeocmasnenus u u3yaru3ayul

2.1.2. Pa3eépnymo u 102UHHO U31A2aMb CE0I0

MOYKY 3peHUs C UCHONb308AHUEM A3bIKOBLIX
cpeocma
3.1.2. CamocmoamenvHo cocmaeiims NiaH

Bonbiias yacTh y4acTHUKOB IPYIIBI HE MPUCTYIIaia K BHITOIHEHUIO
3a/1aHusl (HE BBIIOJIHEHO), YTO MOXKET OBITh CBA3aHO C OTCYTCTBUEM
MOTHBAIIMH, ONTUMH3Ma, YMEHHUS JIEHCTBOBAaTb, MCXOJS W3 CBOUX
Bo3moskHoctel (YY1 3.3):

- ipu paboTe ¢ TeKCTOM (YCIOBHEM 33/1a4) HE BBISIBIEHBI OCHOBHbBIE
Mozenu u Mmoaenupyembie yeiaosus (YYJ 1.1.1 u 1.3.1);

- HE YCTAaHOBIEHBbl MPUYUHHO-CIEICTBEHHBIC CBS3U MEXKIY
nporeccaMu, MOJICISIMUA U 3aKOHAMH, KOTOPhIE MOYKHO HCIIOJIb30BaTh
(YYO1.1.2u1.2.4)

- HE CO3laH TEKCT, KOTOphIii OOOCHOBBIBAET TPUMEHEHUE
BBISIBIICHHBIX 3aKOHOB JJIsl PEIIEHUS KOHKPETHOW (hu3ndeckoit
3amaun (YY1 1.3.2);

- HE ONpeAeNeHbl CBSA3M MEXIy (QU3HMUECKUMH BEIMYMHAMU
(ucxonubivu nanHbiMK) (YVY /] 1.1.2),

- HEe TPUMEHEHBbl METO/Ibl/3aKOHBI/TIOAX0/IBI M3 PA3HBIX pa3/esioB
kypca ¢pusuku (YVY ] 1.2.7.);

- HE COCTaBJIECH IJIaH PELIeHUs pacueTHOW 3a/1adl B COOTBETCTBUU C
tpeboBanusmu (YY1 3.1.2),

- HE MpPHUBEJICHO pa3BEPHYTOE U JIOTUYHOE pEIICHUE 3aJaud C
ucrnons3oBanueM pucyHkoB (YVY ] 1.3.2, VY] 2.1.2),

- He TMPOBeJICHa OLIEHKH MoJy4eHHOoro pesynbTara (YVY/I 3.2.2).
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peutenus npoodiemvl ¢ YYEMOM  UMEROUWUXCSL
pecypcos (camoopeanuzayusi)

3.2.2. Bnademv Hasvikamu no3HABAMENbHOLU
pedhrekcuu  Kak — OCO3HAHUSL — COBEPULAEMBIX
oelicmeuti U  MbICIUMETbHbIX  NPOYECccos,  Ux
Pe3yIbmamos u OCHOBAHUL (CAMOKOHMPO.Ib)

3.3. Buympeuuss momueayus, GKIOYAOWAs
cmpemaerue K OOCMUIICEHUIO Yeau U Ycnexy,
ONMUMU3ZM, YMeHUe Oelcmeo8amp, UCX005l U3
Cc80UX B03MOJNCHOCTEL (AMOYUOHAILHDBLLL
uHmes1exm)

*Homepa 3a0anull, BbLOEICHHBLE HCUPHBIM KYPCUBOM, OMHOCAMCAL K HAUMEHee YCNeUHO GbINOTHEHHbIM 3A0AHUAM 6 OAHHOU 2PYNNe YYACMHUKO8 IK3AMEHA
**xypcusom evioenienvl MemanpeomMemuble pesyivmaml, eublxoosuwue 3a pamku madoauyst 2 Koouguxamopa EI'D 2026 o. (Qusuka, 11 kiacc)

o Ilpeononoscenue o docmueHymulx u HeOOCmucHymulx memanpeomemuuix pesyiomamax ©I'OC

Haubonee ycnemHo npoaeMoHCTpUpoBaHa c(hOpMUPOBAHHOCTh OA30BBIX HCCIEAOBAaTENbCKUX AeiicTBuii: 1.2.1. BiangeTs
HaBBIKAMH y4e0HO-HCCIIEIOBATENbCKOM AesTenbHOCTH, 1.2.3. Bnagenue HayuHoi tepmunosiorueit 1.2.7. PazpabaTeiBaTh 11a
penieHust npoosIeMbl ¢ YUETOM aHAIM3a UMEIOIUXCS MaTEPUATIBHBIX PECYPCOB, MPOIEMOHCTPUPOBAHHbIE 3aaHusaMu 19 u 20.

BepositHo, ycnemno cpopmupoBanbl 1.3.1. Brnagers HaBbIKaMu TMOJTYy4YeHHUs] WH(OpMAIMKM U3 MCTOYHHKOB Pa3HBIX
TUIIOB, UHTEPIPETUPOBATh MHPOPMALIMIO PA3ITUYHBIX BUAOB U (hopM npeacrapienus, 3.1.2. CaMOCTOATENbHO COCTABIIATH IJIaH
perieHus: mpoOsieMbl C YYETOM HMEIOIIMXCS PECYpPCOB ISl OTIENBHBIX 3alaHuii (camoopranmsanus) u 3.2.2. Bmanmers
HaBbIKAMHU [O3HABATEJIbHOM pEeQUIEKCUM KaK OCO3HAaHUS COBEPIIAEMbIX JEUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HUX
PE3yJIbTaTOB U OCHOBAHUM (CAMOKOHTPOJIb), T.K. O0JIbLIAas YacTh 3aJaHUM BBIIIOJHEHA YCIEIIHO.

bazoBbie nornueckue neiictBug (1.1.1. YcranapnuBaTh CylleCTBEHHbBIM NPU3HAK WM OCHOBAHUS Jid cpaBHeHUs, 1.1.2.
BbISBIIATh 3aKOHOMEPHOCTH B PaccMaTPUBAEMBIX SIBJICHUSX) MPOSIBISAIOTCS HE OJHO3HAYHO, B OJHHUX CIydasx 3aJaHus
BBITIOJIHEHBI 00JIee YCIeIHO, 4eM B Ipyrux. [Ipu 3Tom, eCTh MOATBEPKICHUS, UTO IPEAMETHBIC 3HAHUS €CTh, @ IPUBA3ATh UX
K OTJAEJbHBIM 33JaHusIM dK3aMeHyemble He MoryT. Hampumep, npeameTHbie 3HaHUS AJis1 BbINOJHEHUs 3anaHuid 6, 10 u 17
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NOJITBEP>KJEHBI, HO CaMU 33JaHMs HE BBINOJIHEHBI Ha JOCTaTOYHOM ypoBHE. Beposrtho, yto 1.1.1 u 1.1.2 chopmupoBans
HEJ0CTaTOYHO.

YV 1.3.2. Co3naBath TEKCTHl B pa3iIW4HBIX (popmarax ¢ yuy€ToM HazHadeHHs] MH(OPMALUU U LEJICBOU ayTUTOPHH,
BBIOMpAs ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yanu3auuu, 2.1.2. Pa3BEpHYTO U JOTMYHO U3Jaratb CBOK TOUYKY 3PEHHUS
C HCIIOJIb30BAaHUEM S3BIKOBBIX CpeIACTB U 1.2.4. BBIABIATH NPUUYMHHO-CICICTBEHHBIE CBSI3W M AKTYyaJM3UpPOBATH 3a1ady,
BBIIBUTaTh TUIIOTE3Y €€ pEIICHHUs, 3a1aBaTh NapaMeTpbl U KPUTEPUU PEIICHUsI HE COPMHUPOBAHBI Ha JIOCTATOYHOM YpPOBHE,
YTO MOATBEPKIAETCSI HE OUEHb YCIICUIHBIM IIPEICTABICHUEM Pa3BEPHYTHIX PELICHUIN paCUETHBIX (PU3UUECKUX 3a]a4.

BonbIIMHCTBO 9K3aMEHYEMBI 3TOH IPYIIBI HE MPUCTYNAIN K BBIIIOJHEHUIO 3aJaHus 26, OKOJIO MOJIOBUHBI (B OOJIBIIYIO U
MEHBIIYI0 CTOPOHY) K 3aiaHusiM 24 u 25, BO3MOXXKHOM NPUYMHOM MOXKET ObITh HEJIOCTATOK BPEMEHH, YTO CBS3aHO C
caMOOpraHu3alyded WM OTCYTCTBME MOTHBALMU, ONTHMHU3Ma, YMEHHUs JEWCTBOBAaTb, MCXOAS W3 CBOHMX BO3MOKHOCTEH
(perynsatuBHble Y'Y ]I).

2.3.3. Pexomenpanum aJjisi yane.Heﬁ MO COBEPIICHCTBOBAHHUIO MPENMoAaBaHUs yqeﬁﬂoro npeamera rpyumie
Oﬁy‘lalOll.[I/IXCﬁ CO CPE€AHUM YPOBHEM NMOJATOTOBKH

PexoMennmanuu OyayT MOCTpOSHBI Ha 3aJaHUSAX 0a30BOroO, ITOBBIINIEHHOTO M BBICOKOTO YPOBHEH CIIOKHOCTH U
neduImTax, KOTOphIe BBISBICHBI OTHOCUTEIBLHO ATOM TPYIIIIHI.

Pexomenpanumu, st yCTpaHEHHUS! HEIOCTATKOB, BBISIBJICHHBIX MTPY BBINOJHEHNHU 3a1anuil 8, 10 u 17 yka3ansl B 1. 3.2.2.3.

Pexomenpanmu, st yCTpaHEHUSI HEIOCTAaTKOB, BBISIBJICHHBIX MTPY BBINOJHEHNH 3aanuil 13 u 18 ykazansl B . 3.2.1.3.

3amanue 6 KIIM EI'D (puc. 3.2.- 13) npencrasiser coO00l KaueCTBEHHYIO (PU3UUYECKYIO 3a/lauy, aHAJIOTUYHO 3aJaHUsIM
10 u 17, B KOTOpBIX TpeOyeTcsl MpOoaHATM3UPOBATh YCIOBUE 3aJlayH, BBISIBUTH HEOOXOAMMbIC 3aKOHOMEPHOCTH U MPUMEHHTD
Uil pemieHusi 3amadu. JIisi BBITIOJNIHEHUS 3aJlaHus TPeOOBAIHMCH MPEAMETHBIC Pe3yJbTaThl (3HAHHS CBSI3U AMIUIATYIbI
KOJIeOaHHI CMEIICHUS MaTepUaIbHOM TOYKU C aMIUIUTYJaMU KoJieOaHu# €€ CKOPOCTH, TIEPHOJ] U YACTOTa KOJIeOaHU, TIEPHO/T
CBOOOJHBIX KOJ€OaHUN MPYKUHHOTO MAasTHHKA), a TakXKe MeETalpeIMETHBIC Pe3yibTaThl (BBIABIATH 3aKOHOMEPHOCTH B
paccMaTpUBaeMbIX SIBJCHUSIX JUIsI OLIGHKM W3MEHEHUM 3HaYeHuM (U3MYECKUX BEIWYMH, TMOJdydarh HHGOpMAIUUA U3
HMCTOYHUKOB Pa3HBIX THUIIOB, COCTaBJIAThH IUIAH PELICHHS MPOOJIEMBI C YYETOM HMEIOIIMXCS PECYpPCOB U BJIAJETh HaBBIKAMU

73



MO3HABATENbHON pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUI).

6 I'pys, noapemenuwlii k npyxuHe mxécrkoctelo Kk, cosepmaer cpoboaume
BEPTHKAIbHEIE TapMoHudeckue konebanmna ¢ nepuogom 7w ammamTyaoil xo.
Yro nponsoiinér ¢ nepuoaom konedanuii M MAKCHMAILHOH CKOPOCTBH) 3TOrO
rpy3a, €clM NpH  HEeM3IMEHHOH ammamTyae konebanmit w TOM  We rpyse
HCMONLIOBATE NPYARUHY Oonbueil wécTkoCcTH?

Jlna Kax 100l Be/IMYHEB ONPEJCIHTE COOTBETCTBYIOLIMIT XapakTep eé HIMEHEHHA:

1) ysenmumurcs
2) YMEHBIIHTCA
3) He HIMEeHMTCH

Janmuure B Tabanuy BeiOpaHHsie UH(psl A8 KaxA0i PHINYECKON BEAHYHHEL
Ludprl B 0TBETE MOIYT NOBTOPATLCA.

[lepnoa konebannii MakcumaneHOE 3HA4YEHHE
CKOpOCTH

Pucynox 3.2.- 13. 3a0anue 6 omxpwvimoeo sapuanma KUM EI'D no ¢usuxe (ppacmenm)

B0O3MOXXHBIMU TIPUYMHAMHM HEYCIICITHOCTH 3TOTO 3aJaHMS MOTYT OBITh OTCYTCTBHE 3HAHHMHA, a TaKKe HEYMCHHSI
MIPOBOJIUTH TPEOOPA30BAHUS C HCIIONB3YEMBIMH (DOPMYJIaMH W aHAIM3UPOBATh WX M3MEHEHHWs. Beep OTBETOB mMoOKasaj, 4ToO
HamOoJIee YacTon omuOKoN ObUIO YKa3aHWE Ha TO, YTO MAKCUMAIbHOE 3HAYCHHE CKOPOCTH YMEHBIIIUTHCS.

JIJist IOBBINIIEHUS Ka4ecTBA 3HAHUWM 10 (M3WKE U YMEHHUS peliaTh KaueCTBEHHbIC (pU3NUYECKHE 3a7a4yu B 9 Kiacce mpH
M3YUYECHHH HOBOrO MaTepuaina u B 11 kimaccax pekoMeHIyeTcs Cleayolee:

9 knacc (6a3oBbIM, yriayOsieHHBIM ypoBHH). Paznen «MexaHuueckue KojeOaHWs U BOJHB». Tema «MexaHUYeCKHe
KOJICOaHU .
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MeToabl/TipueMbl 1 UX COJEpKaHUe: PEIICHUE PACUETHBIX U KAYECTBEHHBIX (PU3NYECKUX 3a/lay HA TpUMeHeHue hopmy
JUIA TIepuoJia KoneOaHui Py KMHHOTO MasiTHUKA (JOTOJHUTEIHHO MaTEMaTHUECKOTO MasATHUKA), (PpOHTANIbHAS TabopaTopHast
pabora.

Meroanuecknue peKOMEH Ialun:

1) dopmyiel nepuosaa B 9 kiiacce He BHIBOASTCS, a Ial0TCSl B TOTOBOM BUJIE,

2) nans  TOATBEpXKIAEHUsT (DU3MYECKONM 3aKOHOMEPHOCTHM PEKOMEHAYETCS MpOBECTH JabopaTopHyro paboTy
«HMccnenoBanue 3aBUCUMOCTH Ieproia KoJieOaHUM MOABEIICHHOTO K MPYKUHE TPy3a OT MacChl rpy3a U >KECTKOCTHU MPY>KUHBD)
(B 3aBUCHMOCTHU OT IUJIAHUPOBAHUS, MOKET OBITh MPOBEJICH JIMOO (PPOHTATIBHBIN OMBIT, TUOO0 JEMOHCTPALINSA);

3) opraHu3yiiTe pelIeHUEe pacueTHBIX (U3NYECKHX 3a/]ad Ha NPUMECHEHHUE BBINICyKa3aHHBIX (opMyl (Ha Ypoke,
(pOoHTaNBHO, a 3aTEM B Ipynnax U B JOMaIlHEl padboTe);

4) opraHu3yiTe pelleHre KaYeCTBEHHBIX (PU3MYECKUX 3aJ]1ay JIJIsl aHAIUu3a U3MEHEHUM (PU3NYeCKUX BEJIMYUH (Ha YPOKe,
(bpoHTaNBHO, a 3aTEM B TPyIMIaX, B CAMOCTOSTENIBHON paboTe).

11 knacc (yriy6aeHHslii ypoBenb). Pazaen «Konebanus u Bomubly. Tema «MexaHndeckue KojieOaHus .

Meroapl/ipueMbl U UX COJAEpKaHUE: PEIICHHE PACUYETHBIX U KAUYEeCTBEHHBIX (PU3MYECKUX 3a7a4 Ha MPUMEHEHUE
dbopmy.

Meroanuecknue peKOMEH 1aluu:

1) opranm3yiiTe moBTopeHHe (HOPMYJ TEPHOJa, YACTOThl MEXaHHYCCKUX KOJICOAHHMH dYepe3 ONpoc WM (PU3NYCCKUIN
JTUKTAaHT;

2) BeIBeauTE (HOPMYIy, OTPAKAIOUIYIO CBSI3b aMIUTMTYbI KOJIEOAHUN CMEIICHHUs] MAaTEPUAIbHONW TOYKU C aMIUTHTYIOM
KoJieOaHuii e€ CKOpOCTH (JIOMOJIHUTENBHO, C aMIUTUTYION KoJjieOaHuil €€ yCKOpeHHs), JJIA 3TOro MOTPeOYroTCs (HOpMYyJIbI
MIEPHO/Ia, YaCTOThI, KPYTOBOW YaCTOTHI, CKOPOCTH M YCKopeHus ((hpoHTabHAsS paboTa),

3) opraHu3yiTe pelIeHHe pacueTHBIX (U3MYECKMX 3a7ad Ha MPUMCHEHHE BBIIICyKa3aHHBIX (opMyn (Ha ypoke,
(bpoHTaNbHO, a 3aTeM B Ipynnax U B JOMallHel padbore);

4) opraHu3yiTe pelIeHre KaYeCTBEHHBIX (PU3UUECKUX 3aJ]1ay JIJIsl aHaIu3a U3MEHEHUM (PU3NYeCKuX BEJIMUUH (Ha YpOKe,
bpoHTaIBHO, a 3aTE€M B Ipynmax, B CAMOCTOSITEILHON padoTe).
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C 3amanueM 6, 0 CBOEMY COJIEpKaHUIO, TECHO CBA3aHO 3ananue 14 (puc. 3.2.- 14), koTopoe TakKe 0Ka3aJloCh B YUCIIE

HEYCTENIHBIX JIJIST 3TOW TPYIIBI dK3aMeHyeMbIX. CXOACTBO 3aKIIOYAETCS B HEOOXOMUMOCTH MTPUMEHUTH 3HAHUS O TIEPUOIEC H
4acTOTE, HO TOJIBKO JJISl AJIEKTPOMArHuTHBIX KojeOanuit. [loatomy pekoMenaammu ajs 9 kimacca coxpansorces. s cpennero

obmrero 06pa3oBaHus peKOMEHAANH Oy ayT ChOPMYITUPOBAHBI JOTIOTHUTEIBHO.

14

B uaeantuom konebarensHom KOHTYPE, COCTOALLIEM H3 KOHACHCATOPA H KATVIIKH
HHAYKTHEHOCTH, MpOHCXOOAT CBDEUJHHE HEKTPOMAIHHTHBIC KoIeDaHHA.
B T'dﬁ;]l[l.lt‘ NMpHBEACHB 3HAYMCHHA Pa3sHOCTH MMOTCHUHANTOB Ha (.H.JE.IIHJKEII
KOHACHCATOPA B NOCNEN0BATENbHLIE MOMEHTLI BPEMEHH.

f, MKC 0 4 8 1 16 20 24 28 32

—
U.B 0.0 5.6 8.0 5.6 0,0 -56 | 80 | -56 0.0

BribepuTe Bee BepHBIE VTBEPAKICHHS O NPOLECCe, MIPOHCXOALIEM B KOHTYPE.

1) B moment spemenn =32 - 10° ¢ cuna Toka B konebareasHOM KOHTYpe
MAaKCHMAIbHA.

2) Yacrora konedbaumii pagna 3,25 kl'u.

3) B momenr spemenn f=16 - 10° ¢ 5Heprua MarHMTHOrO NOAA KaTyILKH
HHAYKTHBHOCTH MHHHMA/LHA.

4) Tepuon konebauuii pasen 32 - 10° c.

5) B moment spemenn = 8 - 107° ¢ sneprus 2eKTPHYECKOro no/is KOHAeHcaTopa
MAaKCHMAIbHA.

Oreer:

Pucynok 3.2.- 14. 3aoanue 14 omkpvimoeo sapuanma KUM EI'D no ¢uzuke (hpacmernm)
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11 xnacc (yriay6nennsiil ypoBens). Pazaen «Konebanus u BosHb». Tema « 91eKTpOMarHuTHbIE KOJICOAHUS.

Metoapl/mpueMbl M WX COAEPXKAHME: METOJ AaHaJOTUH (IEMOHCTPALMOHHBIA (PU3NYECKUN OSKCIEPUMEHT U
MaTeMaTHYeCKOe OMHCAHME, YCJOBHS MPUMEHEHHUS 3aKOHOB), PEIICHHWE PpACUYETHHIX (U3UYECKUX 3a/ad Ha MPUMEHEHHE
dbopmy.

Meronnueckue peKOMEHIaliN

1) ¢ HOMOIIBIO JEMOHCTPALMOHHOTO SKCIEPUMEHTa MPOJAEMOHCTPUPYWTE AHAIOTMHU MEXAY MEXaHUYECKUMHU MU
3JIEKTPOMArHUTHBIMU KOJ€OaHUsAMHU (HampuUMep, 3aluch KOJIEOATENbHOrO JBH)KEHUS HUTSHOIO MAsATHHKA M JIEMOHCTpAIUs
KoJieOaHMii B KoJIeOaTeIbHOM KOHTYpE € TIOMOIIIBIO ocimuniorpada);

2) TIOKKUTE aHAJIOTHH MEXIY KOJeOaHUSIMH Yepe3 MaTeMaTHIeCKUN MOIX0]] K KOJTUYECTBEHHOMY OMUCAHUIO SIBIICHUI
(Ha OCHOBE AHAJIOTHHA MEX]Y KECTKOCTBIO MPYKUHY M 3JIEKTPOEMKOCTBIO KOHAEHCATOPA, MEXAY CUJIOW M HalpsHKEHHEM,
MEXIY Maccoil 1 MHAYKTUBHOCTBIO KaTYIIKH WHIYKTUBHOCTH, MEXK]Ty CKOPOCTBIO U CHJION TOKA, MOKHO MOJIYYUTh (POPMYJIbI
DHEPIUU 3aPSKEHHOTO KOHJEHCATOPa U SHEPTUU MAarHUTHOTO I10JIS1 KaTyIIKH C TOKOM);

3) Ha OCHOBE aHAJOIMM 3aKOHAa COXPAaHEHUS SHEPIrUU B UACAIBLHOM KOJI€OaTEJIbHOM KOHTYpPE C 3aKOHOM COXPaHEHHUS
MEXaHUYECKOM SHEPTUU MPOJEMOHCTPUPYHTE IPAHULIBI IPUMEHUMOCTH 3aKOHOB (MOYKHO MCIOJIB30BaTh MasTHUK MakcBeiia
JUIL JEMOHCTpALUM IEpPEeXoJa OJHOTO BHAA DHEPIMM B JPYrOW: NIEPEXOoJ IOTEHUMAJIbHOM HSHEPIMM B KUHETUYECKYIO,
aHAJIOTUYEH MEePEX0/ly SHEPTUH JIEKTPUUYECKOTO MOJISl B 3HEPTHUIO0 MArHUTHOTO MOJISl B UAEATBHOM KOJIE0AaTEIbHOM KOHTYPE);

4) opraHu3yiTe peIICHHWE pacueTHBIX (U3MYECKUX 3a7ad Ha NPUMEHCHHE BBINICYKa3aHHBIX (Gopmys (Ha ypoke,
(GpoHTaNBHO, a 3aTEM B IpyNax U B JOMAIIHEN padoTe).

OOyuaromuecs co CpeHUM YPOBHEM TOJITOTOBKH, IPUCTYIIATIU K BRIMOJHEHUIO 3aaHuil BTopoit vactu KUM ¢ pazabim
PE3yJbTaTOM YCIEUIHOCTH. MeHee YCHEIIHO BBINOJIHEHbl pacueTHble (PU3UYEcKHe 3a7aun. ITO MOXKET ObITh CBS3aHO, KaK C
HEJO0CTAaTOYHO C(POPMHUPOBAHHBIMU MPEAMETHBIMHU U METANPEAMETHBIMU PE3yJIbTaTaMH, TaK U C MICUXOJIOTHUYECKUM OaphepoM.
B monp3y mocienHero, CBUAETEIbCTBYET CIAEAYIOIUN (QakT: OosblIas 4yacTh 3TOM Ipynmbl HE MPHUCTyNala K BHIMOJIHEHUIO
3amanus 26, Oosiee MOJOBHHBI HE MPUCTYMAIM K BBINOJHEHHUIO 3afaHusi 24 u okojio 40% He mpHCTyIaiud K BHIOJHEHUIO
3aaHu 25.

ITonHoe BepHOE peleHHe JII0OO0M pacyeTHOM 3aJaud, MOBBIIIEHHOTO WJIM BBICOKOTO YPOBHEU CIO0XXHOCTH, JOJIKHO
BKJIKOYATh:
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1. 3anuch MOJOKEHUNA TEOpUU U (PU3MYECKHe 3aKOHbI, 3aKOHOMEPHOCTH, MPUMEHEHHUE KOTOPhIX HEOOXOAUMO IS
peIIeHus 3a1a91 BEIOpAHHBIM CIIOCOO0M (MCXOMHBIMU CUMTAIOTCS 3aKOHBI, 3aKOHOMEPHOCTH, TIpuBeAcHHbIe B Konudukarope
EIl'D).

2. Omnucanue BceX BHOBb BBOJUMBIX B PEIICHUN OyKBEHHBIX 0003HAUYCHMI (PM3UYCCKUX BETUYHH (32 UCKIIOYCHUEM
0003HaueHUN KOHCTAaHT, yKa3aHHBIX B Bapuante KHWM; o00603HaueHHIl BEIMYMH, HCIOJNB3YEMBIX B YCJIOBHM 3aJ]ayH;
CTaHJApTHBIX O0003HAYEHUW BEJIMYMH, HCMOJB3YyEeMbIX IMpHU HamucaHuu (usndeckux 3akoHOB kak B Komudukatope EID).
Onucanue OYKBEHHBIX 0003HAYEHUI MOKET OBITh MPUBEJICHO B 3aIMMCH KPATKOTO YCIOBHUS 3a/1a4d W/UJTU HA PUCYHKE K 3aJ1aye,
W/WJTU TIPUBEJICHO BepOAIbHOE OMMCAHUE B PEIICHUU.

3. MaremaTtuyeckue npeoOpa3oBaHusi M pacu€Thl (MOJCTAHOBKY YMCIIOBBIX JAaHHBIX B KOHEUHYIO (Qopmyiy),
MPUBO/IAIIME K TPABUILHOMY YMCJIOBOMY OTBETY (JIOMYCKAETCS PEIICHHUE «I10 YaCTAM» C MPOMEXKYTOUHBIMUA BBIUUCIICHUSIMU).

4, 3anuch NPaBUILHOTO OTBETA C YKa3aHUEM €AWHUIl U3MEPEHUS HCKOMOM BEJIUYMHBI.

K 3amanusam 22 u 23 nOBBIIIEHHOTO YPOBHS CJIIOKHOCTU MPUCTYNAIH 0K0JIO 70% y4acTHUKOB IrpyMNibl, U3 HUX OKOJIO 20
% monyuywia 1 6amin BMecTo 2-X (MakCUMyM). DTO 3HAYUT, YTO B PEHICHUSX ObUIA JOMYLIEHBI CIEAYIOIIME ONIMOKU IMPHU
MPaBUIIBLHO 3aITMCAHHBIX BCEX HEOOXOIUMBIX UCXOJAHBIX (POPMYIT:

- 3aIlMCH, COOTBETCTBYIOIIUE MYyHKTY 2 (CM. BbIII€ TpeOOBaHUS K TMOJHOMY BEPHOMY PEIICHUIO PACUETHBIX 3ajad),
MPEJCTaBJICHBI HE B MOJHOM 00bEME UIIM OTCYTCTBYIOT;

- B pELICHUM UMEIOTCS JIMIIHUE 3alKCH, HE BXOJAIIME B pelieHrne (BO3MOXHO, HEBEPHbIE), KOTOPhIE HE OTIEIEHBI OT
pelIeHUs U He 3a4EPKHYTHI;

- B HEOOXOJAMMBIX MAaTeMAaTUYECKHX MPEe0OpPA3OBAHMIX WM BBIYMCICHUSX JOIMYIICHBI OIMTUOKHU, U (MJIM) BBIUUCICHUSX
MPOMYIIEHBI JOTUYECKU Ba)KHbBIC LIATH;

- OTCYTCTBYET OTBET, HJIA B HEM JIOMYyIIIeHA OMUOKA (B TOM YHCIIE B 3aMMKMCH €IUHULl U3MEPECHHSI BEJIMUNHBI).

YacteiMu omrOKamMu, KOTOPBIE MPUBOMIN K CHIDKCHHIO MaKCUMaJIbHOTO Oania (-1 6amr) ObLI clieaytonue:

- 3amuchkiBas PopMysTy SK3aMEHYEMbIM HE BEpPHO MPUMEHSIET 3HAKHM BEKTOPOB (HEMpaBOMEpPHOE MPUMEHEHHE 3HaKa
BEKTOpA),

- IOMTyCKAeT OIIMOKY MPHY MPOESIUPOBAHUNA BEKTOPHOTO YPaBHEHUS HA KOOPJAUHATHYIO OCbh,

- HE JIeJIaeT MOJICTAaHOBKY YHMCIJIOBBIX 3HAUYCHUI (PU3UYECKUX BEJIMUUH B HOPMYITY,
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- HE 3aIUCBhIBACT EAMHUIBI M3MEpeHHUs (PU3MYECKON BEIMYMHBI B OTBETE (HampuMmep, B 3aJaHuu 23 TpebdoBaIOCh
OTIpEICTUTH OTHOIIICHHUE 3apsia YaCTHUIIBI K €€ Macce, IK3aMEHyeMblIe 3a0bIBAIM MICATh CAMHUIIB U3MepeHust Ki/kr).

3amaum 22, 23 u 26 6a3upoBaIUCh HA 3HAHUSIX U3 pa3nenoB «MexaHndecKkue sBIeHus» U « MexaHuKay, CIeI0BaTeIbHO,
o0ydeHHNe PEIIeHNUI0 pacueTHRIX (Pu3nyecKkux 3amad ¢ 3-Ms U 0oJjiee ypaBHEHUSMH W3 OJHOTO paszeiia CIeayeT yAelsiTh ¢ 9
KJ1acca MpH yrIyOJIeHHOM M3YUYeHUU (DU3HKU.

3ananue 22 KUM EI'D (puc. 3.2.- 15) 6a3upoBanack Ha NpeAMETHBIX pe3yJibTaTax (3HaHus Broporo 3akona HeroToHa
st MarepuanbHoi Touku B MCO (uepe3 yckopeHue) u GopMysbl IJisi ONPEACNICHUs] CUjla TPEHHUS CKOJBXEHUS, YMEHUE
pemaTh pacueTHble (PU3MYECKHE 3a7aud ¢ MpUMEHeHueM (OpMyJl U3 OJHOro pasjena Kypca (PU3MKH) U METanpeIMETHBIX
pe3ynbTarax:

- BBISIBJISITh 3aKOHOMEPHOCTHU U MMPOTUBOPEUMS B pACCMATPUBAEMBIX SIBICHUSIX (BBISIBUTH JIBE UCXOHBIE (hOPMYJIbI);

- MOJTy4aTh UHPOPMAIMIO U3 UCTOYHUKOB Pa3HbIX TUIIOB, HHTEPIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUJIOB U (HOpM
npenacrabiieHus (0OpaTUTh BHUMaHUE HA HAMPABICHUE YCKOPEHUsSI Teja, MPEACTaBICHHOTO0 Ha PUCYHKE, T.K. UCXOJS U3 3TOrO
ONIPEEIISIETCS. HAIIPABJICHUE CUIIBI TPEHUS U 3aBUCHUT NPABUILHOCTD 3alIMCH BTOPOTO 3aKoHa HbroTOHA);

- CO3/1aBaTh TEKCThl B Pa3IMUYHbIX (opMarax ¢ y4ETOM HazHayeHUs MHPOPMALUU U IEJICBOM ayJUTOpUM, BHIOMpas
ONTUMANBbHYIO (OpMYy TMpEJACTaBICHUS W BU3yaJU3allUM, DPa3BEPHYTO W JIOTMYHO U3JAaraTh CBOIO TOYKY 3pEHHUS C
WCIIOJIB30BAaHUEM SI3BIKOBBIX CpeICTB (IIPEACTAaBISATh pPa3BEPHYTOE pEIIEHHWE, B COOTBETCTBUM C BBIIICyKa3aHHBIMU
TpeOOBAaHUSIMU K TOJTHOMY BEPHOMY PEIICHUIO pacyeTHON (pu3nueckoi 3amgauu, ¢ JOMOJHUTEIBHBIM PUCYHKOM, KOTOPBIN
OTpakaeT HaIpaBJieHUE NEUCTBYIOIIMUX CUJ (PUCYHOK MOT ObITh MPUBEIAEH B PELICHUM WJIM CHAEJIaH Ha YEPHOBHUKE, HO OH
BU3yaJIM3UPYET MEXaHUUECKUE MTPOIIECCHI);

- CaMOCTOSITETILHO COCTABJISITh IUIAH PEIICHUS MPOoOJIeMbl ¢ YYETOM HUMEIOIIUXCS PeCcypcoB (pelieHue 3aJadyu o
U3BECTHOMY aJrOPUTMY K TAKOMY THITY 3a7[ad ¥ B COOTBETCTBUHU C TPEOOBAHUAMHU K O(POPMIICHHIO);

- MPOBOJUTH PE(PIIEKCUI0 KaK OCO3HAHWS COBEPIIAEMBIX JIEHCTBUUA U MBICIUTEIBHBIX TPOIECCOB, UX PE3YyJIbTATOB U
OCHOBaHHUM (OIEHUTH JIOCTOBEPHOCTH IMOJYUYECHHOTO pe3ysibTaTa C TOYKHM 3peHUs (PU3MKUA W JIOTUKHU (HampuMmep, MPOBEPUTH
Pa3MEpPHOCTh NOJYYEHHON (PU3NUECKON BEIIMUMHBI)).
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22 | I'pys, wHaxomsuumiics Ha croje, CBA3aH  JIErKoi

HEPACTAKMMONH  HHTBIO,  nepebpoweHHoit  uepes L—

HeBecoMbl 010K, ¢ rpy3om maccoit 0,25 kr. Ha nepeuit 7777777777777,

Ipy3 JACHCTBYET rOPH3IOHTANLHAA NMOCTOAHHAA CHIIA F, lu'
pasHas no moaymwo 1 H (em. pucynok). Bropoii rpys

JABIKETCA W3 COCTOSHUA TOKOA ¢ YCKOpeHHem 2 m/c?,

HanpasjieHusiM  BHK3, KooQpuument TpeHus CKONbKCHMA [EPBOIO rpysa 1o
nosepxHoctn crosa pasen 0.2, Yemy pasna macca nepsoro rpysza? Tpennem 8 ocu

Onoka npenebpes,

Pucynoxk 3.2.- 15. 3aoanue 22 omkpvimoeo eapuanma KUM ET'D no ¢uzuke (ppacmenm)

3HaHue BTOpPOro 3akoHa HplOTOHA y 3TOM Ipynimbl 3K3aMEHYEMBIX MOATBEPKICHBI YCIICIIHBIM BBIIOJHEHUEM 3aJaHUIN
6a3oBoro ypoBHsI Ne2 u Ne5, HO OCHOBHBIE CIIOKHOCTH OBUIM C BBISIBICHHEM 3TON 3aKOHOMEPHOCTH [JISl MOCTaBJICHHOTO
yCJIOBHSI 337]a41, Ha OCHOBE MOJYyYEeHHON MHGOPMAIIMK U3 PUCYHKA U 3TO IPUBOJIUIIO K ModydyeHuto O 6auios:

- €CJIM 2K3aMEHYEMbIN HE YUYMTHIBAJI HAIIpaBJICHUE YCKOPEHUs, TO JOMyCKall OMMOKY BO BTOpOM 3akoHe HbroTOHA mpu
3alMCH MIPOCKIINU CUJIbI TPEHUSI;

- €CJIM DK3aMEHYEMbIH 3amuchiBall BTOPOH 3aKoH HbIO0TOHA JJ1s1 CUCTEMBI TE€JI B BEKTOPHOU (JOpME C yUETOM BHYTPEHHUX
CUJI (CUJI HATSIKEHUS HUTH);

- €CJIM DK3aMEHYEMBIN 3alKMChIBAIl BTOPOU 3aKOH HBbIOTOHA /111 CUCTEMBI TEN B CKAJISIPHOM BUJIE.

Bropoii ucxoanoit popmynoit ssisiiack Gopmyna amns cuiibl TpeHus (o koaudukaropy EI'D nmo ¢usuke: Cuna TpeHus
ckonbxeHus: Fr, =uN) n sK3amMeHyeMble JOIMyCKalu OIIMOKY, €CIM 3alUChIBAIM CUIIy TPEHHUS Cpa3y B MPeoOpa30BaHHOM BUJIE
Fip =uMQ. OTO 3acCUMTHIBAIIOCH KaK OTCYTCTBHE OJHON MCXOAHOM (HOpMyJbl M NPUBOAWIO K oleHke- 0 OamioB, T.K. AJis
NOJIyYEHHs! MOCJEeIHEeW 3aKOHOMEPHOCTH HeoO0XoauMo enle ABe: gopmyna cuibl TpeHus u3 Konudukaropa u BTropoit 3aKoH
HproToHa Ha BEPTUKAIBHYIO KOOPAUHATHYIO OCb.

9 knacc (yray0sieHHbIN ypoBeHb). Pa3znen «Mexanuueckue sBiaeHus». Tema «B3auMoelicTBue Tem.

MeToapl/TIpueMBbl 1 UX COJIEp KaHKE: PEIIeHNEe PACUeTHBIX (PU3NYECKUX 33]1a4 Ha MPUMEHEeHHE (PopMyIL.

Metonuueckue peKOMEH AN U:
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1) x ypokam 1o Temam «BTtopoii 3akoH HeroToHa. PaBHozelicTByomas cuna» u «Cuna tpenus. KoadduimeHt tperns»
(ypokm Ne 32 u 37)* mombepure ceprio pacueTHBIX (U3NICCKUX 3a]1ad: JBIKCHUE OHOTO TeJIa 10 TOPU3OHTAIH, TBHKCHHE
CBSI3aHHBIX JIBYX TEJI MO TOPU30HTAIM BepTUKaNE (PpOHTAIBHOE pEIlleHHEe M aHAJOTHYHBIC 33/Ja4Yd JJISi CAMOCTOSTEIHLHOTO
pelieHus ),

2) B Ka4eCcTBE MOBTOPEHUS BEPHYTHCSA K 3a7a4aM B KOHIIE roJla Ha ypoke «PerieHue pacyeTHbIX U Ka4eCTBEHHBIX 3a]1a4
o Teme «B3aumopericteue Teim» (ypok Nel21)*;

3) mpu oleHKe 00s13aTeIbHO ONMUpPANTECh HA KPUTEPUU OLICHUBAHUS, YCTAHOBJICHHbIC HE HI)KE TPEOOBAHUM K MOJTHOMY
BEPHOMY PEIICHHUIO pacueTHbIX 3a1a4 B OI'D no ¢usuke,

4) opraHu3yiTe cCaMOIPOBEPKY B COOTBETCTBHUM C BBHINICYKAa3aHHBIMU KPUTEPUSIMU C aKIIEHTOM Ha CBEpKY (opmyn u
OYKBEHHBIX 0003HaUYEHHUI, UCIIONIB3YEMBIX B pEIEHUH, ¢ uX HannuueM B Konudukarope OI'D o pusuke.

10 xnacc (yrimyOneHHbiit ypoBeHb). Paznen «Mexanukay. Tema «JluHamukay.

MeToapl/TipueMBbl 1 UX COJIEpKaHKEe: PEIICHNEe PACUETHBIX (PU3NYECKUX 33]la4y Ha MPUMEHEHHE (POopMyIL.

Meronnueckue peKOMEHIalin:

1) x ypoky o Teme «IIpuHIun cynepno3uiuy cuil. Pemenne 3ajad Ha puMeHeHue 3akoHOB HproToHa» (ypok Ne 20)**
noI0epUTE CEPUI0 PACUETHBIX (M3UYECKUX 3a]a4: JBUKEHUE OJIHOTO Teja MO0 TOPU30HTAIH, JBUKEHUE CBS3AHHBIX JABYX TEI
10 TOPU30HTAIIM BepTUKAJIE, (PPOHTATILHOE PELICHUE U aHAIIOTMYHBIE 33/1a4U JI1 CAMOCTOSITEIbHOTO PEIICHMUS);

2) B KayecTBe NOBTOPEHUS BEPHUTECh K 3ajadyaM B KOHIIE Tojia Ha ypoke «PesepBHblii ypok. OOo0OIIeHUE U
cucTeMaTH3alus 3HaHu# 1o TeMe «luHamukay (ypok Nel62)**;

3) pu o1ieHKe 00s13aTeIbHO ONMUPANTECh HA KPUTEPUU OLICHUBAHUS, YCTAHOBIICHHBIE HE HUXKE TPEOOBAHUH K MOJTHOMY
BEPHOMY PEIICHHUIO pacueTHbIX 3a1a4 B EI'D o ¢gusuke,

4) opraHu3yWTe CaMOMPOBEPKY B COOTBETCTBUU C BBHINICYKA3aHHBIMU KPUTEPUSIMHU C aKIIEHTOM Ha CBEPKY (GopMyn U
OyKBEHHBIX 0003HAUYCHMIA, UCTIOIH3YEMBIX B pelieHnH, ¢ ux HanmmuueM B Kogudukatope EI'D o gusuke.

3aganue 23 KUM EI'D (puc. 3.2.- 16) Taxxke Kak U 3agaHue 22 omupaeTrcs Ha 3HaHus BToporo 3akona HeroToHa, HO
SBJIIETCS] TIPU 3TOM KOMOMHUPOBAHHOW pacueTHOM (u3nueckon 3anayeit. /s ee pemienus TpeOyroTcs 3HAHUS W3 pasiesa
«MexaHuKa» (IONOJHUTEIBHO K 3aKOHY HEOOXOAMMBI 3HaHUS (HOPMYJIbI IIEHTPOCTPEMHUTENBHOIO YCKOPEHHUS) U U3 pa3zelia
«nexkTpoauHaMuKay (hopmyiia s onpeaesieHus cuiibl JlopeHna).
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23 | 3apswxennas wacTHl@, ABMKYLIAACA €0 CckopocTeio U = 2-10°w/c, mneraer
B OJHOPOJHOE MAarHuTHoe none ¢ udaykumein B =052 Tn nepnedaukynspHo

JMHUAM MATHUTHOH HHEAYKUMH. Paguye QyrH OKpy#HOCTH, 110 KOTOPOH JBHMKETCH
yacTHua B none, R =410 m. Onpegennre OTHOLWEHHE MOIYVIA 3apiaia HacTHLbI
K €8 Macce.

Pucynox 3.2.- 16. 3a0anue 23 omxpvimozo sapuanma KUM EI'D no ¢usuxe (ppacmenm)

JIyist oBBINIEHNUsST YPOBHSA CHOPMHUPOBAHHOCTH YMEHUS pelIaTh 3aJaud METOJAMYECKHE PEKOMEHJAIu OyayT, Kak U K
3a/1aHuIo0 22, HO C YTOYHEHUEM TEM YPOKOB:

9 knacc (yray0seHHbINH ypoBeHb). Pa3znen «Mexanndeckue sBiaeHus». Tema «B3anMoericTBue Tem.

MeToapl/TipueMBbl 1 UX COJIEpKaHKEe: PEIICHNEe PACUETHBIX (PU3NYECKUX 33J]lay Ha MPUMEHEHHE (POopMYIL.

Metoauueckue peKOMEHAAIMU: K ypOoKaM To TeMaM «J[BUkeHre Tel M0 OKPY>KHOCTH MOJT IEUCTBUEM HECKOJIbKUX CUID)
u «PelieHne pacyeTHbIX U Ka4eCTBEHHBIX 3adad Mo TeMe «BzaumoneiictBue Tem» (ypoku Ne 40 u 121)* mogbepute ceputo
pacueTHbIX (PU3UYECKUX 3a/1a4 HAa MPUMEHEHUE BTOPOTO 3aKkoHa HbroToHA 1 (hOPMYIIbl HIEHTPOCTPEMUTEIIBHOTO YCKOPEHUS.

10 knacc (yrinyOieHHbI ypoBeHb). Paznen «Mexanukay. Tema «Jlunamukay.

MeToapl/TipueMBbl ¥ UX COJIEpKaHKE: PEIIEHNEe PACUeTHBIX (PU3NYECKUX 33]1a4y Ha MPUMEHEHHE (PopMyI.

Meroauueckue peKkoMeHAaluuu: K ypoky no teme «llpuHumn cynepno3unuu cuil. PemieHue 3aiady Ha NMPUMEHEHHE
3ak0oHOB HpbioroHa» u «PesepBHbIl ypok. O000mIeHHe W cucTeMaTu3anus 3HaHui 1o Teme «Jlunamuka» (ypok Ne20 u
Nel62)** nonbepute cepuro pacueTHbIX (U3MUECKUX 3aJad Ha TNPUMEHEHHE BTOpOro 3akoHa HbroToHa M QopMyiibl
HEHTPOCTPEMUTEILHOTO YCKOPEHHUSI.

JIOTIOJIHUTENBHO K BBINIECKA3aHHOMY, BEPHYThCS K JTHUM 3ajadaM B 11 kiacce, HO M3MEHUTh OOBEKT: BMECTO
MaTepUaIbHOW TOYKU UCTOJIb30BATh 3aPSIKEHHYIO YaCTHILY

11 knacc (yriyOneHHbIN ypoBeHb). Paznen «3nexkrpoannamukay. Tema « MarHUTHOE TTOJIEY.

Meroapl/ipueMbl M1 UX COJEP)KaHHE: PEIICHHWE PacYeTHBIX (DU3WYECKUX 3a/lady Ha MpuUMeHeHue (opmyl, Meron
aHaJIOT U M.
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MeToauueckne pekoMeH1aluu:

1) mpexzae YeM MNPUCTYNMUTh K PEHICHUIO KOMOMHUPOBAHHOM 3aJauyd, CIEAYeT, HAMOMHUTH OOydYarommmcs 00
aHAJIOTUYHBIX MEXaHWYECKUX 3aj7auax, pemaeMbix B 9 u 10 kmaccax, a qanee, o aHaJIOTHH, 3aMEHUTE JABIKYIIUNACA OOBEKT U
npumMmeHnsiite popmyiy cuisl Jlopeniia;

2) pelieHHME TakuMX 3a7ad MOXXHO OCYIIECTBUTHh Ha cieayrounmx ypokax «Pemenue 3agau «Cuna Jlopenua, eé
HalpaBJIeHUE W MOAYJIb. JIBWJKEHHE 3apsHKEHHOW 4YacTHIbl B OJHOPOJAHOM MarHUTHOM mose»», «0O0o0meHue u
CUCTEMAaTH3alMsl 3HaHUI 10 TeMe «DNeKTpoaAnHaMuKa» «O0001IeHne U CUCTEMATU3allus 3HaHUM 110 TeMe « MarHuTHOe 1oJie
(ypoku Ne§, 26, 160)**,

3) opraHM3yHTEe CaMOIIPOBEPKY B COOTBETCTBUU C BBINICYKA3aHHBIMU KPUTCPUSIMH C aKIIEHTOM Ha CBEPKY (GopMyd U
OYKBEHHBIX 0003HAUYEHHUI, NCIIOIB3YEMBIX B pelIeHHH, ¢ UX HamuueM B Kogudukatope EI'D no ¢usuke,

4) ucnoyib30BaHUE HAa MPAKTUKE KOMOMHUPOBAHHBIX 33/7a4 MO3BOJISIET (DOPMUPOBAHHUE €AMHYIO (DU3UYECKYIO KAPTHUHY
MUpa.

3ananue 26 KM EI'D (puc. 3.2.- 17) onupanoch Ha NMpeAMETHbIC 3HAHUS: MaTepuaibHas TOYKa, CBOOOHOE MaJIeHHue
(1aTbHOCTH M BpeMs 10JIeTa), MHEPLMAIbHBIE CUCTEMBl OTCUETA, 3aKOH M3MEHEHHUS U COXPAHEHHs UMITYJIbCa, KHHETHUUYECKas
SHEpPrusi MaTepUaJbHOM TOYKM M NMOTEHUMalbHAs 3HEprust ynpyro nedopmupoBaHHoro tena. Kpome storo, TpeboBanuch
NpPEIMETHBIE U METAlpeIMETHBIE PE3yJIbTaThl, JOMOJHUTEIBLHO K BBIIICYKAa3aHHBIM, CBSI3aHHBIM C PEIICHUEM PaCUYETHBIX
bu3MUecKkux 3aJad: HeoOXOoAMMO ObUI0O MPOJAEMOHCTPUPOBATH YMEHHE pa3iuyarh yCioBHS (IpaHMIbl, 00J1IacTH)
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB (3aKOH COXpaHEHUsI HMMITyJibca) uepe3 OO0OCHOBAHME NPUMEHHMOCTH 3aKOHOB,
UCITOJIB3YEMBIX JJI PELICHUS 3aa4H.
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[Mywxka, 3akpennéHHas Ha BLICOTE 5 M, CTPEJAST CHAPAJAMH B IOPHIOHTAILHOM
Hanpaeaexud. Beneacreune oraaun eé creon, umetowmii maccy 1000 kr, cxumaer
Ha | M npyauny mécrkocreio 6-10° H/m, nponisoaamyo nepesapaixky myLikm.

1

Ipu yroMm TOaBKO M| = P 4ACTh BCEH KHHETHYECKOH JHEPrHH CTBONA NYIIKH HWAET
Ha cxatve npyxuHsl. Kakosa macca cHapaja, eciiM JaILHOCTE €ro noaéra pasHa
600 M7 ConpoTHBiaeHnem BO3AYXa NPH NONETE CHAPAAA, CHIOH TPEHHA B MOMEHT
BLUIETA CHAPA/1A M MACCOIi NOPOXOBLIX ra3’oB npeHedpeys.

ﬂﬁl‘?l‘.‘ﬂ'_‘l‘ﬁﬂl‘f RPUMEHEMOCIE 3AKOHOE, HCROTBIVEMBIX s PEWIENNA Iadayu.

Pucynox 3.2.- 17. 3a0anue 26 omxpvimozo sapuanma KUM EI'D no ¢usuxe (¢ppacmenm)

3HaHus GopMysT KHUHETUYECKOW SHEPTUH MATEPUATIbHON TOUYKU M MOTEHIHAIBHOW SHEPIUU YIIPYTO 1ePOPMUPOBAHHOTO
TeJa MOATBEPKJEHBI YCTCIIHBIM BBIMOJIHEHUEM 3a1aHuii 3 1 5 0a30BOro ypOBHS, IpyTye dJIEMEHTHI He npoBepsunuch B KMM.
OnpIT MpeACTaBICHUS Pa3BEPHYTOr0 PEIICHUs] pacueTHOM (U3MUYECKO 3ahaud, y OO0ydaroIIMXCi €CTh, HO OOJbIllas 4acTh
HK3aMEHYEMBIX J1aK€ HE MPUCTYNAIN K BBIIOJIHEHUIO 3aJaHusl 26. BO3MOXHO, CIOAKHOCTU CBSI3aHbI UMEHHO C OTCYTCTBHUEM
yMeHHsI 00OCHOBBIBATh MPUMEHUMOCTh 3aKOHOB M C OTCYTCTBHEM MOTHBAIIMHU, ONTUMHU3MA, YMEHUSI I€UCTBOBATh, UCXOMS U3
cBoux Bo3moxkHocTer (YVY]I 3.3). s KOppeKTUPOBKHM MaHHBIX MpolleccoB, B 9 u 10 kiaccax cieAayeT pealnu30BBIBATH
CJEAYIOIME METO/IbI: Oece/Ibl U MMChbMEHHbIE KOMMEHTapUHU K (DU3NYECKUM 3a7auaM, PEIeHue pacyeTHhIX (PM3UYECKUX 3ajad.
CHauazna 3T0 MOXHO JeJaTh Ha ypPOKE COBMECTHO C YYMTEJIEM, 3aT€M B IpylIax U IMOCJe NEPEeBECTH B CAMOCTOSATEIbHBIM
pexuM (Hampumep, B paMKax JOMaITHUX pador).

Cormacno ®I'OC COO nnst yrayOJeHHOTO YpPOBHSI TOJTOTOBKH y4allldecs JOJDKHBI yMETh (B COOTBETCTBUM C
coJiepKaHueM 3aJlaHus 26, pacCCMOTPUM TOJIBKO pazzeln «MexaHukay):

- pa3nuyaTh yCIOBUS MPUMEHUMOCTH Mojenel pusndeckux Ten u nporeccoB (siBieHuit): MCO, M. T., paBHOYCKOPEHHOE
JIBIDKCHUE, CBOOOJHOE TajeHue, aOCOJIIOTHO yIpyras naedopmaiiusi, abOCOJIOTHO YIPYyroe U aOCOJIOTHO HEYNpyroe
CTOJIKHOBEHMUS,
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- YMEThb pellaTh pacyeTHBIC 33/Jaud C HEABHO 3aJaHHOM (PU3MYECKON MOJIeNbl0: Ha OCHOBAHWU aHadu3a YCJIOBHS
BbIOUpaTh (U3NYECKUE MOJENH, OTBEYAIOIIME TPEOOBaHUAM 3a7aud, NPUMEHATH (DOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYNaThl PU3NIECKUX TEOPUI MPHU UCTOIH30BAHUN MAaTEMAaTHYECKUX METOJIOB PELICHHS 3a/1a4.

Pemas ¢usnueckue 3amaum (9 kmacc (yruiyOsieHHBIH ypoBeHb), pazznen «Mexanuueckue sBieHus» M 10 kimacc
(yrimyOsieHHBIN ypOBEHb), pazaen «MexaHukay) J1t000ro ypoBHS CIIOKHOCTH UCIIOJIb3YEeM CIICTYIOIIUI alrOpuTM:

- Ipu padoTe ¢ TeKcToM (YCIOBUEM 3a/1aui) BBISIBIISIEM OCHOBHBIE MOJIEIN U MOJICTUPYEMbIE YCIOBUS (OPUEHTUPYSICh Ha
nepeydenb, ykazanusiii Bo ®I'OC COO);

- YCTaHABJIMBAEM NPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXAY NIPOLECCaMH, MOJEISIMU M 3aKOHAaMH, KOTOPBIE MOKHO
MCIIOJIB30BaTh (AJ1s1 3TOr0 MOXKHO Hcnoib3oBaTh Konudukatop EI'D),

- OIIMCBHIBAEM MOJIENIU U UX CBSI3b (YCTHO WM MUCHbMEHHO).

Hanpumep, no Kogudukaropy EI'D 3akoH coxpaHeHUss UMMyJibca MPEJCTABICH B CIEAYIONIEH (opMyIUpoBKe (puUc.

3.2.- 18).

1.4.3 3aKOH H3MEHECHHSA M COXPAHCHHA HMITYJIbCA:
BUCO Ap=A(p,+p,+.)=F,  At+F, _ At+..;

| nmctum 2 BHCHH

B UCO Ap=A(p, +p,+..)=0, ecu F, +F +..=0

BHCIIH 2 mnciom

Pucynoxk 3.2.- 18. KUM EI'D no ¢usuxe (¢ppacmenm)

OpueHTHpYSCh Ha ATy 3alKCh, MOXXHO YBHJIETb, YTO NIl OOOCHOBaHWS MPUMEHEHHUS 3aKOHA COXPAHEHHUS HUMITYJIbCa
notpebytorcss moaens MCO u ogHO U3 ABYX YCIOBUM: MO0 BpeMs JACHCTBUS BHEIIHUX CHJI Majlo, U U3MEHEHUEM MMITYJIbCa
MOXXHO TMpeHeOpeub; MO0 CymMMa BHEIIHUX CHJI paBHA HYJIO B MPOEKIUM HA OJIHY W3 OCeW (HAmpuMmep, BHEIIHHUE CHJIBI
NEPICHINKYIIPHBI BBIOPAHHOM OCH).

*Iloypounoe naanuposanue, npeocmasiennoe 6 waodnione ooxymeuma «PABOYAA [IPOI'PAMMA (ID 10126213)
yuebHoeo npeomema «Duzukay (venyoneHHwvlll YposeHv) Ons obywarowuxca 7 — 9 knaccos» Ha caume EJJUHOE
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COIEP)XAHUE OBLEI'O OBPA30OBAHUA. Koncmpykmop pabouux npocpamm (31eKmpOoHHbLU OOKYMeHm)- 00CmYn no
cecovlike: Koncmpykmop pabouux npoepavm — Edunoe codepaicanue odbuieco oopazosanus (0ama oopawenus 31.07.2026)
**[loypounoe naanuposanue, npeocmasieHnoe 6 wadnone doxymenma «PABOYAA TIPOI'PAMMA (ID 10126296)
yuebnoco npeomema «Duzukay (yeryonenusiii yposenv) o0 odyyaowuxca 10 — 11 xnaccos» wna caime EJ/[UHOE
COIEP)XAHUE OBLEI'O OBPA30OBAHUA. Koncmpykmop pabouux npocpamm (31eKmpOoHHbIL OOKYMeHm)- 00Cmyn no
ccovlike: Koncmpykmop pabouux npoepavm — Edunoe codepaicanue odbueco oopazosarnus (0ama oopawenus 31.07.2026)

2.4. MeTtoanuyecKkuii aHAIU3 BbITIOJHEHHS 32IaHUIl 00YUYAIOIIUMHUCH C BBICOKHUM YPOBHEM MOATOTOBKH (B rpyInie oT
81 T1.0. u BbILE), BKJIIOYasi MeTOAUYECKHE PEKOMEHIAIUM VISl yYuTe el

2.4.1. Onucanue IlpeIlMeTHOﬁ MOATOTOBKN YYaCTHHUKOB EI'D ¢ BbIcOKHM YPOBHEM IMOATOTOBKH, aHAJU3
THIIHYHBIX I[e(l)l/IIII/ITOB B IIOATI'OTOBKE

o Onucanue oocmucHymsix npeomemusix pezyiomamos OI'OC: oceoeHHbIX mem npocpammol, CHOPMUPOBAHHBIX YMEHULL
u m.n.

JlocTurHyThie Pe3yJbTaThl U TUMUYHBIC NE(MUIUTHI MPUBEICHBI OTHOCUTENBHO TPYNIbl y4acTHUKOB EI'D ¢ BbIcOKUM
ypoBHeM moarotoBku (B rpymnme oT 81 go 100 T1.6.). CpeaHuil MpOIEHT BHITIOJHEHUS 3aJlaHUN TIOBBIIIEHHOTO YPOBHS
cinoxkHoctd (93), cpeaHuil TPOIEHT BHITIOJHEHUS 3aJaHUl BBICOKOTO YPOBHS CJIOKHOCTH (62) Oyaem cyuTaTh TOYKAMH
oTcuera.

Mexanuka

1.1.4. VYckopenne wmarepuanpHoM Toukd. 1.1.5. PaBHOMepHOe mnpsmonuHeliHoe naBwxkeHue. 1.2.3. IlpuHuun
cynepno3uni cwi (paBHoJeWcTBytomas cuna). 1.2.4. Bropoit 3akoH Hpiorona (uepe3 yckopenue). 1.4.1 Hmmymibc
MaTepuanbHOW TOYkW. 1.4.6. KuHeTnueckass »HEprus MaTepuUalbHOM TOUYKH. / AHAIM3UPOBATH (U3UUECKUE MPOIIECCHI
(sIBJIEHUS), UCTIONB3YsI OCHOBHBIC TMOJIOKEHUSI M 3aKOHBI, M3yUYeHHbIE B Kypce (us3uku (rpaduaeckuii cnocod mpencTaBlIeHUs
uHdopMaIuu - rpa@uK 3aBUCUMOCTH TMPOCKIUUA CKOPOCTH HAa OCh OX OT BPEMEHH, OIpPEACIICHUE 3HAUCHUS CIUHUIHOTO
UHTEepBasa) (3aganue 5).
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1.5.2. Ilepuox m yactora KojeOaHUN (RJIEKTPOMArHUTHBIX). / AHaIU3UPOBATh (PU3MYECKHE IPOIIECCHI (SBJICHUS),
WCITIOJIB3YysI OCHOBHBIC TIOJIOKCHHS U 3aKOHBI, M3YYEHHBIE B Kypce (GU3UKHU (TaOIMYHBIN cIoco0 TpencTaBieHruss HHGOPMAIIIH)
(3amanue 14).

MonekynsipHast ¢pusuka. TepMoauHaAMUKA.

2.1.1. KommuectBo BemectBa. 2.1.6. Konnenrtpamusa wosekya. 2.1.8. CBsizp Temmeparypbl Taza CcO CpeaHeu
KMHETHYECKOW dHEPIrUei MoCTynaTeIbHOIO TEIJIOBOTO ABMXKEHHS ero Mosiekyi. 2.1.9. YpaBuenue p = nkT /AnanuzupoBaTh
(u3nvecKkue IpoIecco (SBICHHUS ), UCTIOIb3YsI OCHOBHBIC TIOJIOKEHHUS U 3aKOHBI, U3yUeHHbBIC B Kypce Gu3uku (3ananue 9).

2.1.10. VYpaBHenue MenneneeBa-Knaneiipona. 2.1.14. OTHocuTenbHass BIaXKHOCTh. /Pemiath pacuéTtHble 3amaduu ¢
UCIIOJIb30BAaHUEM 3aKOHOB W (OpMYJ M3 OJHOTO-IBYX pasleioB Kypca (U3MKK (TEKCTOBBIM c€rOcOO MpeacTaBiICHUS
uH(popmanun) (3aganue 24).

DIIEKTPOJNHAMUKA.

3.1.11. DHeprusi 3apsokeHHOro KoHjeHcatopa. 3.5.2. 3aKOH COXpaHEHHsS JHEPruu B HJICATBHOM KOJeOaTelIbHOM
KOHType. 3.4.7. DHeprusi MarHUuTHOTO TOJISt KATYIIKK C TOKOM. / AHaNIU3UpoBaTh (PU3NUECKHUE MPOIECCHI (SIBJICHMUS ), UCTIONb3YS
OCHOBHBIE TOJIOKEHHUS U 3aKOHBI, U3yUYCHHbIE B Kypce (PU3uKH (TaOIMYHBIN CIIOCO0 MpeAcTaBieHus uHbopMalm) (3a1aHue
14).

3.6.7. ®opmyna Tonko# auH3bL. 3.6.8. IlocTpoeHne n300pakeHM TOUKU U OTPe3Ka MPSIMOUN B COOMPAIOITUX JIMH3AX.
/Pemiath pacy€THbIE 3a/1a4M C UCTHIOJIb30BAHUEM 3aKOHOB U (DOPMYJI U3 OJHOTO-JIBYX pa3/eNioB Kypca (PU3UKH (TEKCTOBBIN
croco0 mpeicTaBiaeHus MHPOpMaINHU, CXeMaTHYECKUN PUCYHOK) (3aanue 25).

Taxke, BCe DJIEMEHTHI COAEpPXKAHUS M TPEAMETHBIC PE3yJbTaThl, MPOBEpsSEMble 3aJaHUSIMU 0a30BOTO YPOBHS
CJIO’KHOCTH.

o AHanuz munuyrvix 06(1)1414147’1’106 6 npedmemﬂod Nn0020MOBKe: HeOCB0CHHble UNU CIADO OCBOEHHbIE MeMbl npozcpammal,
H€C(j)0pMup0861HHbl€ Ui HedoCmamo4Ho C(j)OpMupO@dHHble VYMeHUA, HABbLIKU, BUObl NO3HABAMENLHOU de}zmeﬂbﬂocmu,
nposeiArwuecsd 6 munuiHsvlx ouuoKax npu 6blnoOJHEHUU coomeemcmeyroumux 3a0aHUl
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Bonbiias yacTh 9K3aMEeHyeMbIX 3TON TpyHIbl U3ydaiu GU3NKY HAa YIIIyOJIEHHOM YPOBHE MOJTOTOBKH (CM. JUArpaMmy

Ha puc. 2.5.-6).
Tabauya 2-7
Ne * Knacc(-»1) u3yueHus B
n/n TeMbI pOrpaMMbl H yMCHHS cootBercTBun ¢ GOIT°
Monexynsipras ¢pusuka. Tepmonnnamuka (2.1.8. CBs3b TemmepaTypbl raza co CpeHel KUHETHYECKOW YHepTruei
MOCTYIATEJIBHOTO TEIUIOBOrO ABMKEHUS ero Mosekya. 2.1.10. YpaBuenue MenaeneeBa-Knaneiipona wim 2.1.12 10 Kaace
1 N3omnporneccel B pa3pekeHHOM ra3e (3aganue 21)) (yrinyGeHHbiil
- aHaJIM3UPOBAThH (PU3MUECKUE TPOLIECCHI U SIBJICHUS, UCIIONB3YS 3aKOHBI, yPOBCHD)
- pemath KauyeCTBEHHBIE 3aJlauM: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUMBYIO LEHNOYKY pACCYKICHUH C
MCIOJIb30BaHHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3NUECKHX SIBICHUM.
Mexanuka (1.2.4. Bropoii 3akon HptotoHa: mis marepuanbHoii Touku B MCO (uepe3 yckopenue). 1.2.8. Cuia 9, 10 xnaccer .
TPEHUSI CKOJIbXKEHUSI (3a1aHue 22)) (yraryOnenneri
YPOBEHB)
- pa3nuyaTh B3aMMOJCHCTBHE Te,
- pemath pacueTHbIC 3a7aud (OMUpArOIINecs Ha CHCTeMYy U3 2—3 ypaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIBI, 9 knace (yrimyGenHbiii
o | CBA3BIBAIONIME ¢u3ndeckre BETMYMHBL: HAa OCHOBE aHAIW3a YCIOBHA 3a/1a4d 3aIKCHIBATh KPAaTKOE YCIOBHE, OBCHD)
BBISIBJIAT HEJIOCTAIOIIME WM W30BITOYHBIE JaHHBIE, BBIOMpATh 3aKOHbI U (HOPMYJIBI, HEOOXOAMMBIEC IS P
pelIeHus, TPOBOAUTH PacyeThl U OLIEHUBATh PEATMCTHYHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYUHBI.
- aHAJIN3UPOBATh (PU3UUECKUE MPOLIECCH U SBJICHUS, UCIIOJIb3YS 3aKOHBI, 10 K1ace
- pewmaTh pacueTHbIE 33/JaYd C SIBHO 3aJaHHON (PU3MYECKON MOJEINbI0, MCMONb3Yysl (U3NYECKUE 3aKOHbI, Ha 6 .
OCHOBE aHallu3a YCJOBHA 3aJaud BBIACNATh (U3UUECKUE BETUYMHBI U (OPMYJbl, HEOOXOAMMBIE Ui €€ (yroryOnemmpiit
pelIeHus, IPOBOUTh PacyeThl U OLIEHUBATh PEAJIbHOCTD MOJIYUEHHOTO 3HAU€HUs (QU3HMUECKON BEIUYUHBI. YPOBEHE)
Kunemaruka. 3akoHbl coxpaHeHus B MexaHuke (1.1.2. Matepuanbnas Touka. 1.1.7. CBoOonHoe maneHue
(mampHOCTBH M Bpems mojera). 1.2.1. Muepumansubie cuctemsl otcuéra. 1.4.3. 3aKk0H U3MEHEHHS U COXPAHCHUS
umnyisca. 1.4.6. Kunermueckas sHeprusi marepuaibHod Touku.1.4.7. IloTeHuManbHas SHEpPrus ymnpyro 10 race
3 nedhopMUPOBAHHOTO TeNa. (3agaHue 26)) S
- pellleHHe pacyeTHbIX 3ajjau C SIBHO 33JJaHHOM M HESBHO 33aJaHHON (PM3UUECKOW MOJENbIO C UCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (DOpPMYJT MEXaHUKH, yPOBEHE)
- OTIpe/ieIeHre YCIOBUI MPUMEHUMOCTH Mozieniel puzndyeckux ten (MaTepuansHas touka, 1CO),
- pa3nuyaTh yCcJIOBHs (TPAHUITI, 00JIACTH) TPUMEHUMOCTH (PM3UYECKHX 3aKOHOB (3aKOH COXPaHEHHUS UMITYJIbCA).

* Koo npogepsiemvix snemenmos cooepicanus 8 coomeemcmeuu ¢ Koougpurxamopom EI'D 2026 2. (Quzuka, 11 kracc)

> 3pech u nanee: Cm. nyukr 3 Cnenudukanun KM ET'D 2026 roxa 1o y4eOHOMY IPEAMETY.
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o Peanucmuunvie «30Hbl pocmay 6 uacmu npeomMemHol no02omoexku 01s noayuerus 100 m.o.

Jia noctumxenust 100 1.0. cToUT 0OpaTUTh BHUMAHUE Ha 33JaHUs, KOTOPHIE OKA3aJIMCh OTHOCUTENIBHO CIIOKHBIMU IS
ATOU TPYIIIBIL:

1) 3apanue 21 — K BBIIIOJIHEHUIO 3aJJaHUS IPUCTYTIAIHU, HO NOXy4Ymin 2 Oaia BMecTo 3-X;

2) 3amaHus 22 U 23 MOBBIILIEHHOTO YPOBHSI CJIIO)KHOCTH - K BBINOJIHEHUIO 33JaHUM MPUCTYNUIN, HO noidydmnn 1 Gamn
BMECTO 2-X,

3) K 3a1aHUI0 26 BBICOKOT'O YPOBHS CIOKHOCTH IMPUCTYIAIH, HO IO KpuTepHio | — nomyuynnu 0 6amioB; o KpUTEpHIo 2-
nosyuyrsia 1 6anmia BMecTo 3-X.

BrlmeykazanHoe OyAeT sSBISATHCS «30HOH pocTay.

2.4. PexoMeHAaUMU IJIs1 yYUTeJel M0 COBEePIIEHCTBOBAHUIO NPeNoaBaHusl Y4eOHOro npeaMera rpymime
00y4aIuXcs ¢ BLICOKUM YPOBHEM MOATOTOBKH

3amanue 21 KM EI'D (Puc. 3.2.- 19) sBnsieTcs KauyeCTBEHHOW 3aJadell W COTIACHO TPeOOBaHUSM dSK3aMEHYyeMbIe
JOJKHBI ObUTH MPEACTABUTH MOJIHOE BEPHOE PEIIEHUE, KOTOPOE BKIKOYAET:

1) mpaBUIIBHBIN OTBET;

2) MOJIHOE BEPHOE JIOTUYECKHU BBICTPOEHHOE O0OBSCHEHUE,

3) oOBsiICHEHHE CTPOUTCS C OMOPOI Ha MPsIMbIE YKa3aHUS HA HAOJ0jaeMble SIBJICHUS U 3aKOHBI.
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21 | Ha rpajmuke npeacrasiena sasucumocts obnéma V'V § <
NOCTOAHHOIO KOAHMYECTBA OJHOATOMHOIO HACANLHOIO =
rasa OT cpeaHeil KMHETHUECKOH dueprun E, Teniosoro
ABHAKCHHA MOJEKyN raza. OnuiumMre, Kak HIMECHAIOTCH
abCOMOTHAR TEMNEPATYPA M JABICHHE I'a3a B IPOLECCAX 3
1-2 u 2-3. Vkaxure, Kakue 3aKOHOMEpHOCTH Bhi |

HCIOAL30BANH U1 OOBACHCHHA.

Pucynox 3.2.- 19. 3a0anue 21 omxpvimozo sapuanma KUM EI'D no ¢usuxe (¢ppacmenm)

JUtst pemieHus MpeAcTaBiICHHOW 3aJauyd TPeOOBAIHUCH MPSAMbBIE yKa3aHUS Ha CBS3b TEMIEPATYypbl raza CcoO CpeaHeu
KUHETUYECKOW HPHEPrueil MoCTyMaTeIbHOTO TEIJIOBOTO JBMKEHUSI €r0 MOJIEKYN U ypaBHeHUe MenaeneeBa-Knanelipona (mium
U30MPOLECCH] B PA3PEKEHHOM rase).

AHanu3 pe3yJIbTaToOB IOKa3ajl, YTO BBITYCKHMKM pEUIAlOT TAKUE 3a/1a4d U JAIOT MPaBUJIBHBIE OTBETHI, HO JIOIYCKAOT
clenyrolre OMMUOKY B pELIEHUH, KOTOPbIE MPUBOJAT K 2- M 0ajiaM BMECTO TpeX:

1. B 00bsicHEHHH HE yKa3aHO WJIA HE UCTIOIb3YETCS OJHO U3 (PU3HUYECKUX SIBJICHUM, CBOMCTB, ONPEAEICHUN WA OOUH U3
3aKOHOB ((hopMyIT), HEOOXOIUMBIX JJIsI TOJTHOT'O BEPHOTO OOBICHEHUS.

Hanpumep, B periennu:

- YKa3bIBAJIM Ha3BaHUE 3aKoHa (3aKoH boiunsi-MapuoTTa), HO He 3anuChIBaIN GOPMYITY;

- B pELIEHUH HET (POPMYJIbI CBSA3HM TEMIIEPATyphl ra3a Co CpeHEe KMHETUYECKOM 3Hepruei NocTynaTesbHOro TEII0BOTO
JIBWKEHUS €r0 MOJIEKYJT;

- paccykJieHus poBoAuIM Oe3 3amucu ypaBHeHus: MeneneeBa-Knaiinepona u T.1.

2. YkazaHbl Bce HEOOXOAMMBIE ISl OOBSICHEHUS SIBJIICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO B HUX COJIEPKUTCS OJUH
JIOTMYECKUIM HEOYET.

Hamnpumep, He 000CHOBBIBAJIM, YTO MPOLECC 2-3 SBISAETCA U30XOPHBIM, MPUBOJIUIIM 3TO KaK (pakT.
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3. B pemieHun UMEIOTCS JIMIIIHKE 3aMMCH, HE BXOJAIIUE B pellieHrue (BO3MOKHO, HEBEPHBIE), KOTOPhIE HE OTAENIEHBI OT
pELIeHUs U He 3a4EPKHYTHI.

Hamnpumep, Ha3BaHHe 3aKOHA 3aIIMCAHO HE BEPHO.

4. B pemieHUd MMEETCs HETOYHOCTh B YKa3aHUHM Ha OJHO W3 (U3MYECKUX SIBICHHUM, CBOWCTB, OMpEAEICHUH, 3aKOHOB
(bopmyit), HEOOXOIUMBIX JIJIs IOJTHOTO BEPHOT'O OOBSICHCHHS.

Hanpumep, ykaspiBanu, 4YTO CpeAHsis KUHETUYECKash OJHEPIrHus NOpsSMO MPOMOPLUOHAIbHA TEMIIEpAaType, HO HeE
3anuChIBAIIA (HOPMYITyY.

O06 ommbkax, KOTOpbIE MPUBOAAT dK3aMEHYEeMBIX K 1 6arty BMecTo IBYX B 3amanusx 21 u 22 u k 0 6a/muioB B 3aJjaHUU
26 no kpurepuro | ykazano B n.3.2.3.3.

VY4yacTHUKHU 3TOH TPyNIbI IO PE3YJIbTaTaM BBINOJHEHUS 3a4aHus 26, IO KPUTEPUIO 2, yacTo noiydanu 1 6amin BMecto 3-
X. 9TO MOXET OBITh CBA3aHO CO CIEAYIOIIMMHU OIIMOKaMH, TONYIIEHHBIMU B PEILICHUH:

1. B pemeHun OTCyTCTBYeT OJHA M3 MCXOIHBIX (opMys, HeoOXoiaumasl Il peuleHHsl JaHHOW 3ajauu (Wiu
YTBEPXKACHUE, JIeXkKalllee B OCHOBE pEIIEHHUs), HO MPHUCYTCTBYIOT JIOTMYECKH BEpHbIE MNPeoOpa3oBaHUS C UMEIOUIMMUCS
(dopMyniaMu, HanpaBJIeHHbIE HA PEIICHUE 3aJauH.

2. B onHOl U3 HCXOAHBIX (OPMYJI, HEOOXOAUMBIX JUIsl PEIEHUs] AAHHOM 3a7auu (WM B YTBEP)KICHHHM, JIEKAIIEM B
OCHOBE pelIeHHs ), JOMyIleHa OIMOKa, HO MPUCYTCTBYIOT JIOTUYECKH BEpHbIE MPeoOpa3oBaHusl ¢ UMEIOIIMMUCS (HopMyiamu,
HaIlpaBJEHHbIC HA PEIICHHE 3a/1a4U.

B pemiennn A0KHBI OBITH MPEACTABIEHBI MIATh UCXOIHBIX (GOpMyI: popMyIia AJid ONpeAeeH s JalbHOCTU U BPEMEHH
noJjieTa CHapsija, 3aKOH M3MEHEHHs M COXpaHEHUs HUMIyJbca, (QOpMyJbl ISl OINpeneieHHs] KUHETUYECKOW SHEepruu
MaTepuaIbHOW TOYKU U MOTEHIMAJIbHAS SHEPTUM YHPYyTo AedopmupoBaHHOro Tena. Oumbdka Uiy OTCYTCTBHE OJHOM M3 HHUX
npUBOAUT K 1 Gamy.

Bce BhImeckazaHHOe CBHIETEIBLCTBYET O HEOOXOIMMOCTH MPUMEHSTH B mpoiiecce o0yuenus ¢usuke B 10-11 xmaccax
KpUTEPHUEB OLICHUBAHUS.
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Meronnueckue peKOMEHIallK UCITONIb30BAaHUS COACPKATEIBHO-KPUTEPUAILHOTO OLICHUBAHUS:

1. ITo cBOeMy TepeyHIO HEe HIDKE KPUTEPUEB, MPEAbSIBIIEMbIX K OLIEHKE pa3BepHYThIX perienuid B EI'D no ¢usuke, HO
Jqyd4lie eciy oHu OyayT Ooliee neTanu3upoBaHHBIMUA. Hampumep, MOKHO J00aBUTH KpUTEpHil HA pUCYHOK (B 3amanusax KM
3TO TpeOOBaHKE NPEAbABISAETCA HE Beeraa), Ha 3amuch JJAHO u 1.1.

2. Kpurepun n0JKHBI OBITH JUIsI BCEX OCHOBHBIX BHUJOB JIEATEIBHOCTH: PELICHUE PACUETHBIX (PU3MUYECKUX 3azad,
pelIeHre KaYeCTBEHHBIX (PU3NUECKUX 3a]a4, IPOBEJACHHE Ja00OPaTOPHBIX padoT U T.J.

3. C xpuTepus MU HaJ0 O3HAKOMWTH YYaIIMXCs HA BBOJHBIX YPOKaxX M HE MEHATh MX Ha IPOTSKEHHWM BCETO IIpolecca
00yueHus.

4. Onupasch Ha KPUTEPUHU OLICHUBAHUS OPraHMU30BaTh B3aUMOKOHTPOJIb U CAMOKOHTPOJIb PE3YyJIbTaTOB.

Paznen 3. Pekomenpanuun agmunucrpauun OO, UITK / UPO, uHbIM OpraHu3anusm, peajausyriuum
NporpaMmMsbl MPOQeCCHOHAIBHOI0 PA3BUTHS YUHTEJIEH M0 COBEPIIEHCTBOBAHUIO MPENOIABAHUSA
y4eOHOro nmpeamMera

3.1. PexomeHnayemble TeMbl AJisi 00CYy:XkAeHHsI / 00MeHA ONMBITOM HA IIKOJbHBIX METOAUYECKHX 00beIUuHEHUAX

yuYHMTeIe-peIMeTHUKOB, B TOM 4HCJe N0 TpPaHcasiuuu 3¢ ¢exkTuBHbIX negarorudeckux mnpakruk OO co
CTa0MJIbHO BHICOKUMHM pesyiabTaramu EI'D

Tembl 17151 00CYXIEeHUSI 1 OOMEHA OIBITOM:

1. ConepxaTenbHO-KpUTEPUATILHOE OLICHUBAHKE B Ipoliecce o0yueHus (pu3uKe.

2. AnropuTMmsl petieHus: GU3NIECKUX 3a7a4 (PaCUeTHBIX U KAYECTBEHHBIX).

3. 'paduaeckuit meTon penieHnst GU3NUECKUX 3a/1a4 (MEXaHUKa, TEPMOJIMHAMUKA)

4. VI3ydeHue 3aKOHOB Fr€OMETPUUECKOM ONTUKH C OMIOPOil HAa PU3UUECKHUI SKCTIEPUMEHT.

5. @u3nyYecKue MOJIEIN U TpaHUIbl MPUMEHEHUS (PU3NYECKUX 3aKOHOB.

6. TeXHOJOTUsI CUCTEMHOI'0 YCBOEHUS 3HaHUM 1O (U3HUKe (CUCTEMHO — (DYHKIIMOHATIBHBIN MOIXO/).
7. MeTonpl, mpueMbl U TEXHOIOTUHU TU(HEepEeHITUPOBAHHOTO 00yueHus (Ppu3uke.
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8. dopMUpOBaHUE MOTUBAIIUYU K U3YUYEHUIO (PU3UKH.

AHanu3 pe3yJbTaToB Mokaszal, 4yTo otaeiabHble MO u OO 1eMOHCTPUPYIOT €XKErOAHbIE MOJIOKUTEIbHBIE PE3yJIbTaThI,
MPEACTABICHUE OMbITA UX paOOTHI OY/IET MOJIE3HO MPEACTABUTH B PETHOHE:

1. OnbiT UpKyTCKOTO MYHUITMTIAIBHOTO OKPYTa M0 YBEJIUUYEHUIO YUCIEHHOCTH yyacTHUKOB EI'D no dusuke.

2. OnbIT AHTapcKoro ropoJICKoro okpyra, r. Mpkyrcka u r. bparcka 1o yBeIM4eHHUI0 YUCIEHHOCTH yyacTHUKOB EI'D mo
(bu3HKe U BBICOKOE Ka4eCTBO MOATOTOBKHU IO MPEIMETY .

3. Onbir MAOY Jluneit UT'Y 1. UpkyTcka Mo yBEIMYEHHIO YHCICHHOCTH ydacTHUKOB EI'D mo ¢usuke u BbICOKOE
Ka4ueCTBO MOJATOTOBKH MO MPEIMETY.

4. Onbir MBOY nuueit Ne 2 r. UpkyTcka, 1O JOCTHKEHHIO CaMOTO BBICOKOTO KauyecTBa MOATOTOBKH IO MPEAMETY B
peruoHe.

5. OnbiT MBOY "I'mmuazust Ne 1", AHrapckoro ropoJickoro OKpyra 1o JOCTHXKEHHIO BBICOKOTO KauecTBa MOJATOTOBKH
0 TIPEAMETY.

3.2. Pexomenayembie UMK / PO, uHBIM OpraHu3anusiM, peaju3ylIdM MPOrpaMMbl Mpo(dheccHoOHATIbLHOI0
Pa3sBUTUA Y4YUTeJel, HANpPaBJCHHUs NOBBbILIEHUS KBaJdupukauuu (B ¢(opMe KypcOB, OTAEJNbHbIX MepPONPHUATHH,
KOHCYJIbTAIUI U T.II.) ¢ Y4€TOM BBbIAIBJIEHHBIX A1e(UUIHMTOB NPEeAMETHOH MOATOTOBKH

[IpoBecTn mpenMeTHOE MOBBINICHHE KBAIM(PHUKAMM MO TeMaM, yKa3aHHbIM B 1.3.3.1., JJi1 NOBBIIIEHUS KauecTBa
noAroToBku 1o ¢usuke: B r. Ycrh-Mnumck, IllenexoBCkOM MyHULMIAIBHOM pailoHe M 3aJapuHCKOM MYHHULHMIIAJIBbHOM
OKpYyTE.

st Bcex yuurtened (U3MKM OpraHU30BaTh CEMUHApP, LIEJIbI0 KOTOPOTO SIBJISETCS O3HAKOMIIEHHE C COBPEMEHHBIMU
METOJAaMH TOBBIIICHNUS] MOTUBALIMY K U3YYEHHIO ITPEAMETA.

[TpoBecTr COBMECTHBIN METONMYECKHI CEMUHAp yuuTenedl (U3MKM U MaTeMaTHKu 1Mo Teme «PereHue (u3ndecKux
3a7a4: MaTEMaTUYECKUE aCIIEKThI».

[IpoBecT mpeaMeTHOE MOBBILIEHUE KBaTU(PUKALMHU, ILEJIbI0 KOTOPOTO SBJISETCS OCBOCHHE METOAOB, IPHUEMOB U
TexHoJorui auddepenuporanHoro odOydenus ¢usuke B MO "Bbparckmii paiton", 1. Ycoube-Cubupckoe, OCHUHCKOM
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MyHUIMIIATBHOM paiioHe, TyJlyHCKOM MYHMIMNAIBHOM paiioHe, OJBXOHCKOM MYHMIMIAIBHOM paioHE, Y COJIBCKOM
MyHULMIIATBHOM paiioHe, YepemxoBckoM paiioHHOM MO.

3.3. PekoMeHaauu 1O APYTUM HANPABJIEHUAM

MO (MO "bparckuii paiion", r. Y conmbe-Cubupckoe, OCHHCKOM MyHHIIMTIAIEHOM paiioHe, TyTyHCKOM MyHHITUTIATEHOM
paiione, OJbXOHCKOM MYHHUITUIAILHOM paiioHe, Y COJIBCKOM MYHUIMITAJBHOM palioHe, YepemxoBckoMm paiioHHoM MO), B
KOTOPBIX TIPH POCTE IO BHICOKOOAUTPHUKOB OTMEUAETCS POCT JOJW YYAaCTHHUKOB 3K3aMEHa MO (U3MUKE, HE JTOCTUTIINX
MUHUMAJIHOTO T.0., HEOOX0IUMO OpraHu30BaTh MU PepeHIIMPOBAHHBIN MOIX0/ B TIpoliecce 00yueHus (hu3mnkKe.

[Ipoananu3npoBaTh yciIoBUs peau3aluu mnpoiecca ooydeHus: pusuke (KaapoBble, aIMUHUCTPATUBHbBIC, MaTepUATbHBIC
u 1.4.) B OO ¢ Huzkumu pesynpratamu: MBOY "COII Ne 39 umenn II.H. Camycenko" u MBOY "Jluneir Ne 3" ropona
Bbparcka, MBOY r. Upkytcka COILI Ne66, MAOY "OkcniepuMeHTanbHbIl uiieit umenn batepbuesa M.M." r. Y cTe-Unumcka.
Okazate OO npeaMETHO-METOIMYECKYIO TOMOIIb U B3STh 101 KOHTPOJIb peanusanuio OOIL.
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Cneyuanucmul, npueiekaemvlie K HPOBEOEHUIO Memoouyecko20 auanuza pesyromamos EI'D no yyebHomy npedmemy u
peKomeHOayull 0Jis1 pe2UOHANbHOU CUCmeMbl 00pA3068aHUS

Mecmo pabomwi, 0onxicHOCHb, YUeHas cmeneb, Y4eHoe 36aHue, NPUHAOLCHCHOCTIb
cneyuanucma (K PeCUOHANIbHLIM — OPeAHUZAYUSIM  PA36UMuUsi  06PA308aHUs, K
PECUOHANbHBIM — OPeAHU3AYUAM — NOSIUWEHUS — KEAupukayuy  pabomHuKos
006pazosanusi)

DQamunus, UM, omM4ecmeo

OI'bOY BO «MpkyTckuii TrocyJapCTBEHHBIM YHHUBEPCUTET», 3aMECTHUTENb

[TaBnoBa Mapuna CepreeBHa
nupekropa Ilenarornueckoro MHCTUTYTA; KaHAWAAT MEJarOrHYecKux HayK

boposHeBa Bepa ABrycroBHa MBOY «I'umna3zus Ne 8», r. AHrapck, yuuTelb, perMOHAIbHbIM METOIUCT
['mymkoBa Upuna AnekcanapoBHa MBOY «I'umnazus Ne 9, r. Yconse-Cubupckoe, y4uTens,
ManpganoB Anexceil McaakoBuu MBOY «Ocunckass COL Ne 1», yuntenb, peruoHalIbHbIM METOAUCT

MBOY «COHII Ne 20» wumenn W.M. Haiimymmumna, r. bparck, yuutens,

[TerpoBa Bepa CepreeBna .
PETHOHAIBHBIA METOIMCT
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